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MACHINES ?0R FINISHING FABRICS. 

In the finishing of woven fabrics there are embraced a 
number of operations, according as the articles to be treated 
are of wool, cotton, silk, or a mixture of these, one forming 
the warp and the other the woof. The nature of the finish 
also varies, being hard or pliable, lustrous or dull, as the 
case may be. la addition, some tissues are treated with 
such materials as starch, dextrine, glycerine, gum arabic, 
gum tragacanth, etc. Two perfectly distinct operations are 
quite commonly confounded under the term " finish." The 
first of these consists in loading the threads with one of the 
materials above mentioned, and the second is a purely me- 
chanical treatment. Cotton goods and some mixed fabrics 
of wool and cotton undergo both operations, being first 
charged with the finishing materials and afterward sub- 
mitted to mechanical treatment to dry them. Silks of me- 
dium quality and articles mixed with cotton receive a small 
quantity of size, and are afterward passed through the ma- 
chine. Fabrics of combed and carded woo! receive a me 
chanical finish only. In finishing cotton fabrics the glazing 
material is applied, and they are then calendered on cylin- 
ders heated by steam, which gives them stiffness. But 
usually mechanical finishing is not resorted to, although it 
would be a great help. For fine cotton fabrics, however, 
and for carded and mixed woolen articles, it is indispensable 
to employ machines, so that the threads of the warp, and 
especially those of the woof, may be stretched, and thus 
given the rigidity necessary to make the fabric as stiff as it 
was in its raw state. The machines used for this purpose 
are costly, take up much room, and necessitate the employ- 
ment of experienced workmen. This kind of machine ap- 
plied to the treatment of fabrics, woolen and mixed, does 
not give a complete result, and necessitates a complementary 



operation. The two machines constructed by Messrs. Pier 
ron & Dehaitre, of Paris, France, one of which is shown 
below, are a great improvement in this respect, and have 
been very favorably received by manufacturers of woven 
fabrics. The first of these consists of a large copper cylin- 
der, four to five feet in diameter by four and a half to five 
and one-quarter feet long, heated by steam. 

An endless felt cloth covers nearly the whole surface of 
the cylinder, with the exception of the places necessary for 
the fabric to enter and leave the machine. The tension and 
separation of the felt is effected by rollers. In this machine, 
as shown in the engraving, the piece of goods is wound on 
the roller in front. Pressure brakes allow the tension of the 
fabric to be varied. The fabric, which may be passed over 
a vaporizer before entering the machine, is kept at its proper 
width by the tension and pressure of the felt. The steam 
which forms in the fabric is imprisoned therein, and has 
the effect of isolating the filaments from each other and of 
swelling out the threads, thus giving the finished goods 
greater thickness and greater closeness of texture. The 
wrong side of the fabric is placed in contactwith the cylinder 
and the right side is turned toward the felt, the result 
being that the wrong side is made smooth, while the 
grain or nap of the fabric is brought out on the right 
side. 

By this system such operations may be performed mechan- 
ically as are ordinarily confided to special workmen of long 
experience. When the operator feeds the fabric to the felt 
machine it often happens that he is not sufficiently careful 
about the selvages, and when the goods are rolled up the 
ends are irregular; or, if the fabrics are striped or printed, 
the lines or designs are wavy, and the goods consequently 
do not strike the eye of the buyer favorably. There are 



also in woolen fabrics fulled pieces which have narrower 
parts, that must be brought to a uniform width, an opera- 
tion that, by hand, presents some difficulty. In order to 
overcome these difficulties mechanically, and to obtain re- 
sults superior to those gained by this machine, the 
manufacturers have added a widening apparatus, which 
is represented in the annexed engraving. In this the differ- 
ent parts of the mechanism have been strengthened, and the 
apparatus is provided with a progressive movement (which 
allows its speed to be varied), and with various arrangements 
for rolling or folding the goods. This widening apparatus 
is composed of two disks, covered with caoutchouc, and of 
endless chains, designed for holding the fabric in place by 
pressure. These disks can be fixed obliquely to produce the 
widening, their distance apart being regulated according to 
the width of fabric desired. On entering the apparatus the 
fabric passes between the chains and conducting disks; in 
turning with the oblique disks it widens, and, on reaching 
the other end, it enters the finishing machine, between the 
cylinder and the felt, where it is dried. Goods finished 
with this new apparatus have very even and regular edges, 
and Ihe threads of the woof being well stretched and pressed, 
the stripes or other patterns preserve their original arrange- 
ment. In the felt machine, as we have already seen, inde- 
pendent of the widening, a better finish is given the goods 
than by other methods; and the fabric, on coming from the 
machine, may be folded, and is then ready for the shop. 
The effect of the treatment on cotton fabrics is to make 
them soft to the touch, almost like wool. 

The finishing machines made by Messrs. Pierron & De- 
haitre work with great regularity; and, as a consequence of 
the advantages that they possess over other systems in use, 
they are being rapidly adopted by manufacturers in Europe. 
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THE PRESERVATION OF GAS SERVICE-FIFES. 

The inconclusive discussion of the means employed for 
preserving gas service-pipes, by the Associated Gas Engineers 
of New England lately, seems to point to a field of investiga- 
tion which, some thoughtful inventor may find profit in cul- 
tivating. 

Secretary Neal, who introduced the subject, laid especial 
stress upon the destructive influence of the salt in the soil of 
seaboard places. In Charlestown, Mass., the wrought iron 
(ungalvanized) service-pipes were sometimes found to be so 
corroded that the least touch would destroy them; they wer"e 
as thin as paper. He had no doubt that a great many of their 
service-pipes were badly corroded, but so long as they were 
not meddled with they continued to hold gas. A process to 
make them more durable was greatly needed, and he raised 
the question whether that end might not be attained by dip- 
ping the pipes in some substance like tar or asphalt, or by 
using a different material than iron for pipes. The cost of 
all their service-pipes had been written off, as they were con- 
sidered more perishable than meters. The mains had been 
charged to construction account until lately, but the service- 
pipes were considered to be of a more perishable nature, and 
required to be renewed quite often. He was aware that in 
some places lead had been used for service-pipes, instead of 
wrought iron, and it had been suggested that cast iron 
might be employed; but there were objections to the use of 
cast iron for services, especially for small ones. 

A member of the association said that he had been able 
materially to increase the life of service pipes in soft, muddy 
ground by dipping them in coal-tar. To do this the services 
were heated not quite to a red heat; the whole length of the 
service being placed in a trough filled with thick tar. They 
were dipped right under.and allowed to remain long enough 
for the tar to fully cover them; then they were taken out, 
and the heat of the pipes would set the tar so that it was like 
pitch upon them. In an hour or so it would harden so that 
the pipes could be handled. 

By another member mention was made of the fact that 
the Cambridge Company had been forced to abandon the 
use of plain pipes owing to the rapidity of their rusting in 
the salty soil of that place. Galvanized iron pipes resisted 
corrosion much better. The galvanized pipes cost fifty per 
cent, more than common pipes. An equally good result, it 
was thought, might be secured by using pipes lined and 
coated with cement, such as are sometimes used for water 
service. They would be cheaper, though open to the objec- 
tion that the capacity of the pipe would be materially 
diminished by the cement lining. Good results had also 
been obtained by coating pipes inside and out with a mix- 
ture of rosin and tar, in about the proportion of a quarter of 
a pound of the former to a gallon of the latter. The pipe 
was dipped hot and stood up to cool, when the mixture 
hardened. Pipes thus treated had been in use twelve years 
without giving trouble. Another member had prolonged the 
life of wrought iron pipes by coating them with red lead; 
this, however, in soil that was not salt. Another kind of soil, 
which is found away from the seaboard, was mentioned as 
giving much trouble, and that was ashes used as filling. 
Laid in such earth, unprotected pipes rust out rapidly. 

The President was satisfied from experience that gal- 
vanized pipes were much more durable than naked pipes, 
especially in soils containing salt. He had also learned from 
experience that pipes rusted much more rapidly in gravel 
than in clay. Indeed, when laid in clay impervious to 
water, pipes were found entirely free from rust, while pipes 
in gravel were completely destroyed. Corroded pipes 
answered for the gas so long as they were not disturbed ; but 
when the water men came along and disturbed the ground 
the gas company had to renew hundreds of service pipes. 
He might say that five out of six were set leaking by the 
i disturbance of the earth around them, and by the shoveling 
of the dirt upon them. While the water men did not go to 
the gutter, they disturbed the pipes sufficiently to start them 
leaking underneath the pavement. In putting in renewal 
pipes they always used galvanized iron; and his experience 
with them indicated that they would last very much longer. 

At the close of the discussion, the Secretary expressed his 
regret that he had not obtained more information that would 
aid him in obviating corrosive action of the salty soil he had 
to deal with. Lead pipes were too expensive. 

As observed at the beginning of this article, there would 
seem to be a good opportunity here for investigation and in- 
vention. The interest involved is already a large one, and 
with the increasing adoption of gas as fuel the demand for 
protected pipes is likely to increase. 
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WHERE THE LETTERS ARE WRITTEN. 

Last fall an official count was made of the letters mailed 
at each post office in the United States during one week. 
From this count an estimate has been made of the amount 
and distribution of the postal business of the country during 
fifty-two weeks, or the entire year ending Dec. 31, 1880. 

The Post Office Department has just issued a statement of 
the results of this inquiry, which shows that the number of 
pieces of all classes mailed during the year was 2,720,234,252. 
The whole number of letters mailed was 1,053,252,876, or 
an average of 21 for each man, woman, and child in the 
United States; 324,556,440 postal cards, 812,032,000 news- 
papers, 40,148,792 magazines and other periodicals, and 
21,515,832 packages of merchandise. 

The statement is accompanied by a table giving (in alpha- 
betical order) the several States and Territories, the number 
of letters mailed in each, and the average number to each 



inhabitant. The two extremes are, naturally, Alaska, with 
its unlettered population, and the District of Columbia, 
which, as the center of the postal system and the seat of 
National Government, must necessarily have more than the 
normal or domestic and business correspondence. In Alaska 
only one inhabitant in five is credited with one letter a year. 
In the District of Columbia there are 85 letters mailed for 
each inhabitant. 

At first thought almost any one would mention as the prob- 
able regions of most frequent domestic and business letter- 
writing the States containing the great business centers, the 
regions of abundant schools and general literary culture, but 
he would be wide of the mark. The most letters are written 
where there is proportionally the largest intelligent adult 
population who are away from home, namely, the newer 
States and Territories. Colorado heads the list of letter- 
writing communities, with fifty-rive and a fraction to each 
inhabitant. 

The settlers in Arizona write 32 letters each a year; 
Dakota (omitting the decimal and giving the nearest integer), 
30; Montana, 40; Nevada, 32; California, 26; Idaho, 25; 
Wyoming, 42. 

The States which supply most of the letter-writers of the 
Territories in addition to being the great seats of manufac- 
tures, commerce, and general intelligence, come next: New 
York, with 42 letters to each inhabitant; Massachusetts, with 
39; Connecticut, with 38. In the next group we may put 
the States and Territories which are near the average in 
letter-writing activity. They are mostly thrifty agricultural 
and manufacturing States, with an abundant and settled 
population. They are Illinois, 22; Maine, 20; Michigan, 20: 
Minnesota, 21 •, Nebraska, 23; New Hampshire, 22; Oregon, 
21; Pennsylvania, 25; Rhode Island, 26; Vermont, 21; Ohio, 
19; New Jersey, 18; Missouri, 18; Maryland, 18; Kansas, 18; 
Iowa, 18; Utah, 19. [The surprisingly low figures of Ohio 
may be due to the heavy draught upon its writing population 
to fill Government positions elsewhere.] 

It will be noticed that no distinctively Southern State has 
yet been mentioned; the people of the South are not letter- 
writers generally, nor are they as much given to migration 
as the people of the North. They are more apt to spend 
their lives within bailing distance of their relatives and 
friends; and besides, those States carry a heavy population 
of blacks who are illiterate. The result is the contributions 
of the Southern States to the mail pouches are strikingly 
meager. The annual average for each inhabitant of Ala- 
bama is 7; Arkansas, 8; Florida, 11; Georgia, 9; Kentucky, 
9; Mississippi, 6; North Carolina, 6; South Carolina, 7; Ten- 
nessee, 7; West Virginia, 8. 

The higher rate of Florida is due, no doubt, to the new 
element which has gone there of recent years. The same 
may be said of the three or four other Southern States which 
markedly outrank the rest of the South in the matter of let- 
ter-writing, namely, Virginia, 11; Texas, 12; Louisiana, 15; 
New Mexico, 13. The more northern States which write 
the fewest letters are: Delaware, 16; Indiana, 13; Wiscon- 
sin, 17; Washington Territory, 15. 

In the total number of letters posted annually the more 

populous Northern States naturally lead: New York, with 

(in round numbers) 211,435,000; Pennsylvania, 105,237,000; 

Massachusetts, 69,000,000; Illinois, 68,643,000; Ohio, 61,- 

464,000, 

— 1 ■ > » 

TRADE MARK NOTES. 

In England, where registration has been made very system- 
atically for a number of years, a question lately arose as 
to the right to register words of languages not using the Eng- 
lish alphabet. In one case the applicant presented a draw- 
ing of a Chinese phenix standing on the bough of a tree, 
having explanatory words in Chinese characters underneath. 
In another case, a merchant had noticed that his own name, 
"Tod," bore the same sound with a. word in Arabic signi- 
fying "a high mountain;" the Arabic word was therefore 
presented to be registered. The registrar objected to regis- 
tering such marks, because he did not think the distinction 
between different words in a foreign character sufficiently 
clear, and because he said that he could not be expected to 
know all the foreign alphabets, and be able to decide intelli- 
gently upon interferences. But the English courts said that 
the marks must be registered; the officer must meet these 
practical difficulties in the best way he could. Apparently 
the reason for such a decision would be even stronger under 
our recent law relative to trade marks in foreign commerce; 
for, no doubt, words which are not in English characters 
must often be used upon goods exchanged between the 
United States and some foreign countries. 

Many readers have no doubt noticed the solid red triangle 
which is employed as a distinguishing device on the labels 
upon the bottles of Bass's ale. A rival firm of brewers ap- 
plied to register a triangle which was not solid, but drawn 
be means of three broad stripes meeting at three points, and 
having a figure of a church edifice printed within. The 
court said that this device was too much like that of Bass 
& Company. 

Every year a number of cases arise in which the courts 
are asked, independent of any law for registration, to grant 
an injunction on the ground that the claimant of the mark 
was the first person in the trade to adopt it. One principle 
which governs in these cases appears not to be fully under- 
stood; it is that words which are naturally and properly de- 
scriptive of an article, its origin, uses, etc., can not be exclu- 
sive. No one is allowed to appropriate words in their ordi- 
nary and proper meaning; such uses of them are free to all 



©1881 SCIENTIFIC AMERICIAN, INC 



June ii, 1881.] 



Jwtttific %mvmtu 



369 



the world. One who wishes to invent an exclusive mark 
needs to be careful that any words which enter into it are 
employed in an entirely arbitrary and fanciful sense. In 
one case reported during the winter, the mark was the 
phrase "Rye and Rock," applied to a composition of 
whisky and candy. A very entertaining argument, which, 
for its humor and literary brilliancy, attracted a good deal 
of attention among lawyers, was made to show that this 
was an arbitrary phrase; but the court considered that it 
was somewhat descriptive of the components used — rye 
whisky and rock candy; and that whoever used those ele- 
ments in a similar beverage, had the right to use the same 
descriptive phrase. Similar was the decision where a cloth- 
ing merchant called his store the "Tower Palace." The 
court said that the phrase was in its nature descriptive of 
the peculiar architecture of the building; it might be exag- 
gerated, but it was of descriptive tendency, and therefore 
that when the clothier moved away from the building to 
another stand, he could not object, to his successor's con- 
tinuing to use the name. So the letters " I X L " have been 
pronounced no trade mark, for the reason that their sound 
gives them a meaning, and they have been widely used upon 
various goods. But a cigar dealer who styled his cigars the 
"Pride Cigars," was sustained in his exclusive claim, be- 
cause " pride " has no natural proper meaning in such con- 
nection. There have been one or two decisions that an arbi- 
trary number — such as "523" — distinctively or fancifully 
printed, may be protected. There are two English decisions 
giving considerable support to the idea that a peculiarly 
woven, party-colored border or selvage of calicoes, woolen 
cloth, etc., may be a trade mark. The names "Family 
Salve," and "National System of Penmanship,'' have re- 
ceived protection to a certain extent. 

Within a few years past there have been two or three 
attempts on the part of manufacturers whose patents had 
expired, to sustain or continue to control the article, by 
asserting the exclusive right to the name as a trade mark, 
but such attempts have not been successful in the courts. 
Another decision of this class has just been made relative to 
the Singer sewing machine. As every one knows, the Sing- 
er Manufacturing Company had, for a term of years, the 
monopoly of making the Singer machines, by virtue of the 
patents; but, when the patent expired, rivals entered upon 
the business, and, naturally, advertised theirs as Singer ma- 
chines. One of them was sued by the old company, which 
claimed that it had the exclusive right to the name Singer as 
a trade mark. But the court decided that the word " Sing- 
er," as applied to sewing machines, is in the nature of a 
description of their kind and character; hence, whoever has 
the right to manufacture machines of that kind has the 
right to advertise and sell them under the designation com- 
mon in the market. After the patents expired, any person 
who chose might lawfully make these machines, and, as a 
consequence, the descriptive name became common pro- 
perty. 

A person need not conduct the manufacture himself in 
order to enjoy an exclusive trade mark on the goods. Such 
at least is a decision by the New York Court of Appeals. A 
chemist, who had devised a serviceable composition, sent the 
recipe to Paris, where the article was manufactured, and he 
imported it in quantities from time to time, and arranged for 
its sale by various druggists throughout the country. He 
had an interest in these sales. As soon as it became popu- 
lar others commenced making and selling it, and they used 
his peculiar name for it. He sued; and the infringers con- 
tended that, as he was not the manufacturer nor the seller, 
he could not complain. But the court decided in his favor, 
saying that the advantage of a trade mark does not neces- 
sarily consist in indicating the manufacturer. It may be 
useful as identifying the quality of the article; and when 
this is the case, it may be of value to any person interested 
in putting the commodity upon the market, and he may be 
the rightful owner of it. 

— ■* < > > » ■ 

DEAFNESS AS A CAUSE OF RAILWAY RISKS. 

Dr. Lawrence Turnbull, of Philadelphia, lately read a 
paper before the Pennsylvania Medical Society, calling atten- 
tion to the hazards to life and property due to deafness on 
the part of railroad men. Locomotive engineers, firemen, 
and conductors, he said, are liable to affections of the ear, 
with decrease of bearing, such deafness appearing to be, in 
his estimation, more dangerous than color blindness as re 
gards the signal code, because the latter is usually a congeni- 
tal defect which can be defined precisely before the indivi- 
duals are placed on active duty, while the deafness is an 
acquired disease, but slow in its approach and sometimes 
unknown to the person affected ; and a cold or injury dimin- 
ishes the hearing more and more, or destroys it completely, 
if it is noi properly and promptly treated. 

After citing cases which had come under his personal 
notice, and referring to the reports of Professor S. Moos, of 
Heidelberg, with respect to cases of railway accidents 
through deafness, Dr. Turnbull dwelt at length upon the 
evidence collected by Ludwig Hirt. 

In order to gain an unprejudiced opinion, Hirt traveled 
repeatedly on the locomotive. His longest uninterrupted 
journey covered 325 English miles. He notes the following 
causes which act on engineers and firemen when traveling: 
First, the violent concussion: second, the uninterrupted 
straining of the eye and ear; third, the cutting air (less 
noticeable on the engines provided with a protecting roof); 
fourth, the continuous erect position; fifth, the frequent 
change of temperature. The occasional troublesome or nox- 



ious influences are dust and irrespirable and poisonous gases. 
Hirt observed on himself and young firemen an increased 
frequency of pulse and respiration, pain in the knees and the 
calves of the legs, exhaustion, weariness, and excessive thirst 
and nausea, which, however, soon disappear. Whenever he 
traveled thirty-five to fifty miles without a stop, vertigo was 
perceived, associated with violent roaring in the ears, and he 
felt the urgent need of something to cling to. In addition 
to these symptoms, we have in the case of engineers and 
firemen the mental exertion of the most careful watchfulness 
and uninterrupted exertion of the higher organs of sense. 
Regarding the results of long years of traveling on the en- 
gine, Hirt says that, taking all in all, an engineer who aver- 
ages seventy -five miles daily, or, in round numbers, 25,000 
miles a year, may be as sound and robustafter twenty years' 
service as he was in the beginning, providing he was then 
healthy and that he has met with no accidents. If we ex- 
amine, says Hirt, a large number of engineers who have 
been long in the service we find that a majority of them are 
robust, sunburnt men, with well developed faculties, good 
digestion, and in an excellent state of health. The.minority, 
however, in whom we see the disastrous results of their call- 
ing, must not be forgotten. 

Dr. Turnbull recommended that all candidatesforrailway 
service should be examined by a competent physician, who 
should test them with special reference to their hearing. He 
also advised that the company's physician should report to 
the superintendent of the road every case of deafness discov- 
ered in trainmen, provision being made for the transference 
of men of impaired hearing to other positions where perfect 
hearing is less vitally important. 

■ — < iii > 

DANGERS OF DENTISTRY. 

Usually dental surgeons take great care to keep their im- 
plements clean. Sometimes, however, the patient is dis- 
gusted with the sight of more or less ancient blood stains on 
forceps and other implements which are to go in his mouth. 

A correspondent in Maine submits a local newsp iper report 
of an accident to a Bangor dentist which suggests the query 
whether there may not be danger of blood poisoning to the 
hazard of the patient's life when the surgeon is not careful 
with respect to the cleanliness of his implements. In the 
case reported the accidental pricking of a finger with a sharp 
instrument used by the dentist while filling a tooth, resulted 
in a serious case of pyajmia. In this instance the dentist was 
the sufferer. Suppose the poisoned tool had pricked the gum 
of the patient? Whether the poison came from the diseased 
tooth then being operated on, or was due to some previous 
operation, does not appear, and would not much matter to a 
patient who should be poisoned in that way. In either case 
the injury might be fatal. From a moral point of view, 
however, it would make a great difference whether the 
patient furnished the poison or the dentist. It goes without 
saying that untidiness in the dentist's chair is dangerous as 
well as disgusting, and should not be tolerated. 

■* 1 » 1 »- 

A MUSHROOM FARM IN MAMMOTH CAVE. 

BT H. C. HOVET. 

A novel proposal has lately been laid before the trustees 
of Mammoth Cave, Kentucky, and is now held under con- 
sideration by them with some prospect of a favorable answer. 
An enterprising Frenchman, who has already had experience 
in mushroom culture in the vicinity of New York city, com- 
plains that he finds no cellars sufficiently large for his in- 
creasing business, and also that the conditions of temperature 
and moisture are not uniform enough to insure the best 
results; and therefore seriously offers to rent a portion of the 
cave for the purpose of raising such varieties of edible fungi 
as may be found best suited to the locality. 

This will not in the least interfere with the exhibition of 
the wonders of the great cavern to visitors. Many square 
miles of it are never seen by tourists at all, for the reason 
that their time is usually limited, and they have enough to 
do to follow the guides through the selected routes. The 
portion mentioned as possibly to be devoted to mushroom 
beds is what is known as "Audubon's Avenue," the first 
passage to the right after entering the cave, and therefore 
quite convenient of access. This avenue is said to be about 
half a mile long; and formerly cottages stood at its entrance, 
built for the use of consumptive patients, under the erroneous 
impression that the chemically pure air and the uniformity 
of temperature would more than compensate for the absence 
of sunlight and the cheerful sights and sounds of the upper 
world. The cottages are now forsaken and most of them 
demolished, and the long tunnel beyond contains little of 
special interest, unless it be the swarms of bats that hiber- 
nate in what is for that reason called " The Great Bat Room." 
The rich deposits of bat guano, that have been accumulating 
for centuries, lie as yet undisturbed, and if properly mixed 
with other fertilizers, might no doubt be used to facilitate 
the propagation of fungi. 

The soil, which at present is extremely dry, might be 
easily moistened to any desired degree, as was done in work- 
ing the saltpeter mines in former days, by conducting water 
through pipes from the cascade at the mouth of the cave. 

The idea of thus turning caverns to profitable account for 
the cultivation of mushrooms, though new in America, has 
long been a familiar one in France, and has been demon- 
strated to be entirely practicable. One of these caves, at 
Montrouge, is said to have six or seven miles' run of mush- 
room beds, and the daily yield of marketable fungi is about 
400 pounds weight. Another such cave, near Frepillon, is 
reported as sending, on favorable days, as many as 3,000 



pounds of mushrooms to the Paris market, from beds aggre- 
gating sixteen miles in length. Still another, at Mery, and 
belonging to M. Renaudot, is said to have had under cultiva- 
tion in 1869, over twenty-one miles at once, and afforded 
employment to a large class of laborers, who devoted them- 
selves wholly to the business of raising mushrooms, not only 
Cor the French markets, but also for exportation. One house 
alone reports 14.0J0 boxes of preserved mushrooms as sent 
to England in a year. 

The special advantage of subterranean over open air cul- 
ture lies in the fact that, owing to the uniformity of tempera- 
ture, which in Mammoth Cave hardly varies from 56° Fah. 
either winter or summer, the business can be pursued with 
equal success at all seasons of the year and in all kinds of 
weather. 

It is the supposition that when choice mushrooms are 
known to be raised by responsible parties, and with every 
guaronsee of freedom from the admixture of poisonous fungi, 
they would find a ready market in Louisville, Cincinnati, and 
other Western and Southern cities; or, if not, they could be 
hermetically sealed or made into catchup and easily sent to 
more distant markets, where such esculents are appreciated. 
The business has become highly remunerative in England as 
well as France; a fact brought out lately in the trial of the 
Metropolitan Railway Company, for taking possession of a 
mushroom nursery, showing that this curious branch of hor- 
ticulture yields from 150 to 200 percent. One witness isquoted 
as saying that, " if $250 were expended, in twelve,, or possi- 
bly in six months, the sum of $1,000 would be realized." 

It is probably an error to regard the economic value of 
fungi as of unimportant character; and it is worth consider- 
ing, in these days, when so much has been said on the im- 
portance of multiplying the materials of cheap and whole- 
some food, whether such immense quantities of nutritious 
fungi ought to be annually lost, either by reason of ignorance 
of their excellent esculent qualities, or through fear of seri- 
ous consequences arising from eating those kinds that are 
unfit for food. Caution shouldnot degenerate into prejudice. 
And really the difficulty of telling edible from poisonous 
fungi is no greater than that of discriminating between the 
poison ivy and harmless ampelopsis, or between the wild 
and cultivated parsnip. A very little attention to the subject 
will enable any one to tell at sight a few of the best and 
most common varieties as readily as he now tells the vege- 
tables from the weeds in his garden. It may be added that, 
in fact, the cultivation of the mushroom has been mainly 
restricted to a single species, so that most people who are 
fond of it, will hardly recognize any other as fit for food; 
while there are many varieties of esculent agarics known to 
the mycophagists, some of which, no doubt, might befound 
by experiment to be as suitable for cultivation as the com- 
mon Agaricus campestris. 

Our knowledge of American fungi is known to be ex- 
tremely meager, being mainly limited to the results of 
researches in the Carolinas, Texas, and Cuba, made by Curtis 
and Ravenel ; and a wide field of investigation is open to any 
competent person who will specially devote himself to this 
branch of botany. 



Increased Importance of Iridium. 

Mr. Holland's process for fusing and moulding iridium 
enormously widens the scope of the useful applications of 
iridium, and gives increased importance to any natural 
sources of the metal that may be discovered. The Stand- 
ard, of Portland, Oregon, states that certain heavy black 
particles associated with gold in that State, and hitherto 
supposed to be iron, have been found to be iridium. The 
Standard says that the iridium appears as a black shiny 
sand in the gold washings, in particles a little coarser than 
blasting powder, and adds: "There are portions of this 
State and the adjoining Territory where this metal may be 
found in abundance. So that we have in our midst an un- 
developed source of wealth that may outshine anything ever 
before known." 

•*-* -* t * ■ 

Moth Preventive. 

A correspondent of the Furniture Gazette recommends the 
following remedy for exterminating moths in carpets and 
furniture: After some years of experience with the trouble- 
some pests, says the writer, I found a sure preventive of 
moths in pitch paper, the same as roofers use. The moth 
will live and grow on cayenne pepper and tobacco, while I 
never could see that the use of these articles kept the moth 
miller out. The plan for the furniture dealer or housewife 
is to cut the paper in slips and place about the room, under 
and behind sofas, chairs, etc. ; this should be done as early 
as the middle of April, and in warm climates earlier. If 
the dealer wishes to make parlor suits moth proof, he should 
place on the inside of backs ot chairs and seats, small strips 
of the pitch paper, and rest assured that the miller will not 
select these places to deposit eggs. It is the miller that is 
the foundation of all the mischief. 



A Heavy Mississippi Tow, 

The towboat Oakland left St. Louis for New Orleans May 
1 5, with the heaviest tow yet taken seaward that way, namely, 
eight barges carrying freight as follows: 160,000 bushels of 
wheat, 140,000 bushels of corn, 5,000 barrels of flour, 3,000 
sacks of bran, 6,000 sacks of oats, 5,000 packages of general 
freight. The total tonnage exceeded 10,000 tons. Most of 
the grain was for export. 
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The Lyman-Haskell Multlcharge Gun. 

Work has been begun, in the pattern room of the Reading 
Iron Works, on the first Lyman-Haskell accelerating or 
multicliarge cannon. The gun will be twenty-five feet long 
and have a bore six inches in diameter. Along the bore four 
pockets will be located, in each of which a charge of powder 
will be placed, with the view of accelerating the speed of 
the ball after it leaves the chamber of the gun and during its 
progress through the bore. The charge of powder will be 
130 pounds, and the weight of shot 150 pounds. It is calcu- 
lated that a shot from the gun will penetrate through two 
feet of solid wrought iron. The expected range of the gun 
is ten or twelve miles. 



NEW BENDING MACHINE. 

The common method of bending wrought iron bars prac- 
ticed in many shops is to make a cast iron form, around 
which the heated bars are bent by hand. In the 
way, uniform shapes are produced at a slow rate, and 
with severe and exhausting labor, and withal requir- 
ing considerable skill on the part of the workman. 

We illustrate a bending machine to which cast 
iron forms are attached, between which the work is 
bent by power with great rapidity and accuracy, re- 
quiring no skilled labor in the operation. Its capacity 
is limited only by the amount oi work that can be 
heated and placed in or removed from the machine. 

The engraving shows a pair of dies or forms at- 
tached for bending iron plow beams, and at the side of 
the machine a plow beam after it has been bent is also 
shown. 

There is hardly a crooked piece of wrought iron 
about a plow, wagon, tbrashiug machine, engine, min- 
ing or railway car, reaper, seed drill, or other machine, 
using bent pieces of wrought iron that cannot be 
bent on this machine with a great saving of time and 
labor. Much of the work that has been done on punch- 
ing and drop presses is being done on this machine. 
It covers an area four by thirty-six inches. 

The cross head moves seventeen inches and gives one 
stroke, while the tight and loose pulleys make forty- 
eight revolutions, thus giving a great leverage. Its 
weight is five thousand pounds. 

We are informed one purchaser of this machine has 
over forty different patterns of dies or forms. It is manu- 
factured at the Moline Iron Works, of Williams, White & 
Co., and is used in many of the largest works in the coun- 
try. 

«in> 

Coal In Manitoba. 

The people in Manitoba are rejoicing over the discovery 
of an important bed of coal, twenty-five miles northwest of 
Emerson. The bed is six feet thick, for two-thirds of its 
thickness very pure. Prof. Tiliey describes it as a first-rate 
coal for general purposes. The bed is nine feet below (he 
surface, under a stratum of red fire clay. It is thought to 
extend over a large area, and great advantage to Southern 
Manitoba is anticipated from it 



The Sub-Treasury (Sold Wagon. 

The little dingy-looking "gold wagon," which has been 
used for twelve years past to carry the money received for 
duties from the Custom-house to the Sub-Treasury, has been 
retired from service. Sometimes it made as many as a dozen 
trips daily, carrying as much as $80,000 in glittering gold 
coin each time. The money was usually put up in bags of 
$20,000 each, which were placed in heavy oaken boxes with 
massive rod-iron bandies. These boxes were then put into 
the wagon-box, and a lid with clamps of iron was locked 
down over it. The wagon was pushed like a hand-cart by 
two Custom-house porters, accompanied by an armed watch- 
man, whose duty it was to see that the load of treasure was 
not interfered with by thieves. The little used-up wagon 
has carried in its time probably not less than $500,000,000, 
or about 4,500 tons weight in gold, and the dead weight 
and strain of the precious freight had rendered it rather 




NEW PUMPING ENGINE. 

In many cities and villages the water supplied by the pub- 
lic works is unsuitable for toilet, potable, and culinary pur- 
poses, because of its hardness or the presence of 
earthy or vegetable impurities, and many families 
continue to use rain water from reservoirs or tanks 
placed in the attic, and others would prefer to do so 
but for the labor of pumping. Generally these re- 
servoirs are supplied by pumping by hand from a 
cistern in the basement — a laborious operation, af- 
fording an unreliable supply, because it is frequent- 
ly neglected by the person having it in charge. 

The engine shown in the engraving is designed to 
do this work by using the hydrant water for power. 
It will be noticed that the apparatus has two cylin- 
ders, one being a hydraulic or water engine, ope- 
rated by the water from the street mains, and con 
veying power through the piston rod to the other 
cylinder, which is a pump, taking water from the 
cistern and discharging it through suitable pipes 
into the reservoir above. It can be set in motion or 
stopped by hand, or it may be automatically con- 
trolled by a float in the reservoir arranged to open 
or close a valve in the service pipe. 

The water from the engine may be used for irri- 
gating lawns, or other purposes that do not require 
it to be raised to any considerable height. A num- 
ber of these engines have been in use for one to two 
years, with the most satisfactory results. 

The size of cylinders must be in proportion to the 
pressure in the service pipe, and height of reservoir 
above the cistern. A safe rule is to calculate that 
one pound pressure on the engine will raise the cis- 
tern water one foot, the two cylinders being of equal size. 
Unless otherwise ordered, cylinders of equal dimensions, 
8 inches diameter by 4% inches stroke, are supplied. This 
size will pump from 75 to 100 gallons per hour from the 
cistern into the reservoir, and will require about the same 
quantity of hydrant water for power. Larger sizes for 
hotels and factories are made to order. 

The Holly Manufacturing Company, of Lockport, NY., 
are makers of this pumping engine. New York office, 157 
Broadway. 



BENDING MACHINE. 

rickety and unsafe. In its place a new wagon has been pur- 
chased, with solid wheels girt with iron tires half an inch 
thick, painted a deep blue color, and marked with the sov- 
ereign letters "U. S." in front. 

■* ' »>»■ ■ 

When Men are at their Best. 
Dr. Beard states that from an analysis of the lives of a 
thousand representative men in all the great branches of the 
human family, he made the discovery that the golden decade 
was between forty and fifty; the brazen between twenty and 
thirty; the iron between fifty and sixty. The superiority of 
youth and middle life over old age in original work appears 
all the greater when we consider the fact that all the positions 
of honor and prestige — professorships and public stations — 
are in the hands of the old. Reputation, like money and 
position, is mainly confined to the old. Men are not widely 
known until long after they have done the work that gave 
them their fame. Portraits of great men are delusions; 
statues are false! They are taken when men have become 




GASKILL'S HYDRAULIC PUMPING ENGINE. 

famous, which, on the average, is at least twenty-five years 
after they did the work which gavethem their fame. Original 
work requires enthusiasm. If all the original work done by 
men under forty five was annihilated, they would be reduced 
to barbarism. Men are at their best at that time when en- 
thusiasm and experience are almost evenly balanced. This 
period, on the average, is from thirty-eight to forty. After 
this the law is that experience increases, but enthusiasm de- 
creases. Of course there are exceptions. — U/iristian Intelli- 
gencer. 



MISCELLANEOUS INVENTIONS. 

An improved saw tooth has been patented by Mr. Elisha 
S. Snyder, of Snyder's Mills, W. Va. This invention is 
designed to protect saws from all unnecessary wear; it con- 
sists in an expansible concavo-convex steel plate, which is 
inserted endwise between the ribbed edge of a slot cut in 
the periphery of a saw and the grooved edge of a false tooth 
which is keyed in the slot. 

An improved vehicle spring brace has been patented by 
Mr. Zachriah T. Bush, of Stanton, Mich. This invention 
relates to that class of vehicles in which the springs are 
arranged at the sides instead of parallel with the axletrees. 
It consists in a brace of novel construction combined with 
the side springs and with reaches extending from the axle- 
trees. 

Mi. Louis E. De Grand-Val, of Jersey City, N. J., has 
patented a simple and efficient jar for the package and trans- 
portation of fresh milk, but which may also be used 
for other purposes; and the invention is embodied 
mainly in the device for clamping the oover thereon. 

An improved life raft, which is made of very few 
parts, can be folded and disconnected for storage, or 
built up for use very easily, and is so constructed that 
either side will serve as a top, has been patented by 
Mr. Frederick S. Allen, of Cuttyhunk Island, Mass. 
The life raft is formed of two like frames, which are 
attached to empty casks by means of clamps, and thus 
form a double raft supported by three casks. A series 
of guide rods pass from one frame to the other and 
through a sliding floor, which can be drawn to either 
frame by means of ropes, thus permitting the raft to be 
thrown overboard without regard to its position, as the 
sliding floor is drawn to the upper frame as soon as the 
raft has been launched. Oars, masts, etc., are attached 
to the ends of the sliding floor. Bars or rods are 
pivoted to the ends of each of the frames, and are con- 
nected at their outer ends by ropes, thus forming rail- 
ings when erected. 

Mr. James Forsyth, of New York city, has patented 
a currycomb so constructed that it can be readily ad- 
justed for combing the manes and tails of horses and 
scraping sweat, dust, and mud from the animals. The 
invention consists in a currycomb with a reversible 
comb upon its back, projecting arms to support the 
comb, and a spring catch for holding the reversible comb in 
either position. 

Mr. William A. Roos, of New York city, has patented a 
simple and convenient attachment to a chair. The device 
is so contrived that a slight movement of a pedal will ope- 
rate the fan. 

An improved double-acting force pump has been patented 
by Mr. Andrew J. Hopkins, of Richmond, Ind. It is of 
the class of submerged force pumps in which a single double- 
acting cylinder is used. The object of the improvement is to 
provide a pump which shall be simple and efficient in its 
action, and at the same time so constructed as to avoid the 
inconveniences incident to freezing. 

Messrs. William H. Leininger and Oliver H. P. Corne- 
lius, of Salem, Oreg., have patented an improvement in 
whiffletrees. The invention consists of springs set about 
the drawing bolts in the ends of the double and single 
trees. 
Mr. Joseph D. Paldi, of Brockway, Mich., has patented a 
cheap, simple, and efficient means for fastening two 
parts of a rope together, no matter whether this 
rope be of a fibrous character or made of wire. The 
invention consists in a strong flattened tube of 
wrought or malleable iron, through which the two 
parts of the rope are passed. In this tube are com- 
bined two metal wedges, which are driven in at 
opposite ends of the tube, so as to pass between the 
two sections of the rope and crowd it tightly against 
the sides of the tube, to firmly hold the two parts of 
the rope and the tube together, the wedges being so 
arranged that the pull on the two parts of the rope 
always tends to draw the wedges more tightly into 
the tube. 

An improved window guard for the safety of per- 
sons engaged in cleaning or repairing windows, 
has been patented by Mr. George Neu, of Cincinnati,. 
O. The invention consistsin a barhaving a swiveled 
fork attached to one end, and a screw passing into a 
fork attached to the other end, to lock this bar in 
the window frame, so that it can hold the person by 
means of a strap passing around the bar and attached 
to a belt passing around the person engaged with 
the window. 

An improvement in rowing gear has been patented 
by Mr. Fred D. Smith, of New Carlisle, Ind. The 
object of this invention is to provide a device by 
means of which a boatman may pull a boat in the 
direction in which he is facing. 

A mill especially designed for grinding feed, ope- 
rating with a reciprocating motion, and adapted to be at- 
: tached to the pump rod of a windmill, has been patented by 
Azel H. Bell, of Belle Plaine, Iowa. 

I An improvement in nose feed-bags has been patented by 
! Mr. Charles J. Gustaveson, of Salt Lake City, Utah Ter. 
The invention relates to improved seams for uniting the sides 
and bottom of a nose bag, and also to a ventilator formed in 
the bottom of the bag and provided with a hinged cover to 
tightly close the bag when it is to be used for holding water 
or chop-feed. 



© 1881 SCIENTIFIC AMERICIAN, INC 



June h, 1881. 



gmntxiu Amtxmn. 



371 



THE KEELY MOTOR DECEPTION. 

Three lectures on the Keely Motor were delivered in this 
city— May 16, 18, 20— at Chickering Hall, by Mr. O. M. 
Babcock, of Philadelphia, for the avowed and singular pur- 
pose, first, of showing to the New York public how grossly 
they have been defrauded by the Keely Motor Company; 
second, to show the hardship that the inventor of the 
" motor " now suffers in having lost or 
surrendered some fifty thousand dollars in 
money, being part of his share of the finan- 
cial plunder originally derived from his 
stock; third, to explain the exact nature 
and practical operation of the motor, and 
thereby to let the people see for them- 
selves that the thing is not a myth or a 
deception, as so many believe, but a real, 
genuine discovery, of remarkable, far- 
reaching, useful character. 

It was in respect to the explanation of 
the practical working of the pretended 
motor that we were chiefly interested, and 
we accordingly sent our reporter to the 
several meetings. We regret to be obliged 
to say that all three of the performances 
were puerile and empty so far as the deli- 
very of any actual information was con- 
cerned. 

The first evening was almost wholly de- 
voted to the recitation of a mass of inde- 
finite charges of fraud alleged to have been 
practiced, from the very organization of 
the Keely Company, in 1871, down to the 
present time, by its managers. But the 
speaker did not venture to name any of 
the guilty individuals. 

The second lecture was mainly a preface 
to the great and astounding revelations concerning the prac- 
tical working of the motor. It consisted, however, only of 
a collection of extracts from the lingo with which Keely and 
his followers have always been accustomed to mystify their 
hearers. Here is a specimen from the evening's palaver: 

" Water moved earth, air moved water, ether moved air. 
Vibrations natural to air would disintegrate water, while air 
was broken into pieces if it were forced into vibrations com- 
mon to ether in transmitting light. The compressibility of 
an elastic fluid was in the exact ratio of the tendency to 
expand. This was the secret of the Keely Motor." 

There we have the general principles of the machine in a 
nutshell; and now we come to the third lecture, in which large 
diagrams of the motor were exhibited, with which the speaker 
pretended to explain the practical operation of the contriv- 
ance as follows, which is as near as possible a verbatim re- 
port: 

Pig. 1 represents the first practical engine Mr. Keely made. 
He had built seven or eight engines before this was con- 
structed, each being in turn rejected; and the one now in 
use (Pig. 4) was the tenth or eleventh. Fig. 2 represents the 
lever upon which the pressure was indicated. When a 
pressure of thirty thousand pounds was indicated on the 
lever, you had a pressure of ninety thousand pounds in the 
"stand-up tubes " in the " generator " (Fig. 3). That was 
the first time this fact, the speaker said, had ever been stated 
in public; and he thought that if the gentlemen who had 
witnessed the experiments had been told of it at the time, 
they would not have been anxious to remain in the room to 
the close of the exhibition. 

Pig. 3 represents the "generator" in which the gas or 
ether was obtained, and was the fifth that had been con- 
structed. It consisted of a "central column," A,having four 
chambers; two "side columns," BB, each having one cham- 
ber, with descending tubes connecting with the lowercham- 
bers of the central column; two "stand-up tubes," the 
" front stand-up tube," C, and the " back stand-up tube, C;" 
" copper leads or tubes," D, bringing all the chambers of the 
generator into connection; the "hand lever," E, attached to 
the starting bar, F, the bar communicating with all the 
chambers and leads. The chambers inside the apparatus 
contained water, and were filled to a definite height, slightly 
compressing air into the upper portion of each chamber, thus 
producing anaircushion, which operated to give an introduc- 
tory impulse to the agitation of the water, which, being ex- 
pelled downward, aided by the action of gravitation, passed 
through a complex device situated in the center of the cen- 
tral column (a " core" running perpendicularly from top to 
bottom), which dispersed the water into " tenuities," increas- 
ing as it proceeded downward through the stages of spray, 
mist, vapor, etc., into a highly elastic gas or ether. The 
turning of the hand lever, E, opened a " four-wav " valve in 
the center of the " starting bar," and disturbed the equili- 
brium of the water, the opening of the valve producing 
what might be termed a "vibratory undulation" in the 
water throughout the entire apparatus. It was produced by 
the "impulsion " from the air cushions in the upper portion 
of the chambers, compressed slightly by the filling of the 
chambers with water. By means of the agitation thus pro- 
duced, a minute globule of water was forced through the 
portion of the apparatus called the "expulsion tube" (the 
core of the central column), and dispersed from the "lower 
cell " at the base of the central column into an adjacent 
chamber called the " undulating " or "cord" lube, G, and 
through a copper lead into the adjacent chamber marked 
C, by means of the compressing cock, H, which could be 
operated and closed instantaneously. The globule of water, 



in its descent through the "central column "and "expulsion 
tube," expanded into vapor, and was forced successively 
into smaller chambers. It was met in its course downward 
by opposing currents from the side chambers, coming from 
the " molecular leads," I, and " atomic leads," K, and con- 
centrated in a chamber at the bottom of the " central 
column," not larger than an ordinary walnut, and from 




THE KEELY MOTOR. 



thence dispersed through a minute orifice into what was 

called the " undulating tube "or " cord tube," G. The mo- j the engine through 

ment that this expulsion took place from the lower cell into succession upon the various devices in the four compartments 



the " compound vitalizingmedium," another the "vibratory 
elliptic," and another the "elliptic shaft," "six elliptic 
vibratory cells," a "positive wave plate," and "three vibra- 
tory transmitters." The second compartment contained what 
were denominated " triple vibratories " for transmitting 
"sympathies," and a "vibratory indicator." The third 
compartment, a pulley, C, upon which the belting run, con- 
tained a number of devices called " sex- 
trum," "triple vibratory tubes," and a 
" vibratory bar" passing through the cen- 
ter. The fourth compartment was called 
the "spiraphone box," and contained the 
"spiraphone" and "wave plate." All 
the devices in the several compartments 
were within casings, and of course could 
not be seen in the cut. These several de- 
vices were constructed in sets of threes; 
and, in fact, the different portions of the 
whole apparatus seemed to be arranged in 
threes; there were only three movable 
parts, the valves; the negative tube had 
a capacity of three pints of water, as com- 
pared with the nine pints of the positive 
tube. They all seemed to be arranged in 
a sort of "rule of three." The power was 
transmitted by a belt running over the 
third compartment. The vapor passed 
from the generator (Pig. 3) to the engine 
(Fig. 4) and into what was called the 
"negative tube," upon the bedplate, ad- 
jacent to the spiraphone box, E. This 
" negative tube " had a capacity of three 
pints. This was connected with a tube 
near the center of the engine, under the 
bedplate, called the " positive tube," which 
had a capacity of nine pints. From the 
positive tube" fTie vapor passed to the "positive" end of 
copper leads," and there acted in 



the " cord tube," it was closed by means of a compressing 
cock or "compressor," H, and the vapor in the "cord 




tube " was held intact. In order to repeat the filling of the 
"cord tube," the compressor had to be opened and closed 
again. The vapor in the " cord tube " then passed through 
the "front stand tube," C, being intensified in its action in 
the passage by means of a device which increased its tenu- 




ity as it passed upward. Prom the upper portion of the 
stand tube it was carried by the tube, L, to the engine. 

Fig. 4 represents the engine as now constructed. It con- 
sisted of four compartments, A, B, C, D, upon a bed plate. 
The first compartment. A, was a cast-iron casing, called 



— not by pressure, but by vibratorv waves or "impulsions." 
The generator occupied a space five feet long and high by 
two feet wide. The engine occupied a space four feet long by 
two feet wide and high. A fifty horse power engine would 
not occupy more than this amount of space, and an engine 
of two thousand horse power could be contained in a room 
ten feet square. Being rotary in motion, it required no 
extra room for the movements of its parts; and water and 
air being the only materials consumed, the cost of running 
was practically nothing. If the generator were sunk in 
water it would displace a quantity of water equal to about 
three hundred times the amount required to fill it; from this 
the audience could understand how small were the cham- 
bers within as compared with the walls. One quart of 
water would fill aH the tubes and chambers. Mr. Keely 
had produced a pressure upon the tubes alone of fifty-four 
thousand pounds to the square inch. When you compared 
this pressure with the eighty or ninety pounds pressure of 
the steam engine you could appreciate some of the difficul- 
ties Mr. Keely had had to contend with in constructing an 
apparatus strong enough to withstand such enormous force. 
The lecturer was asked if it was not possible to construct 
a machine that would run at a much less pressure than 
54,000 lbs. to the inch, and so avoid the dangers and difficulties 
of so enormous a power as that stated. The reply was that 
a small pressure machine might be easily made, but what 
Mr. Keely wanted was to find out the extreme limits of the 
capacity of his discovery. 

Having thus given the " full explanation " of the Keely 
motor, as publicly delivered by Mr. Keely's chosen repre- 
sentative and bosom companion, the man, according to hia 
own statement, of most authority in the knowledge of the 
thing, next to Mr. Keely himself, we leave it to our readers 
to ascertain whether they know any more about it than they 
did in the beginning. For ourselves we confess that we do not. 




the "positive casing," because it carried the 'positive" 
portion of the apparatus, named as follows: "suspension 
plate," " wave ring," 150 pins in a "descending vibratory 
scale," embracing six chords or notes, each chord or note 
broken up into twenty-five parts, i. e., each pin varied one 
twenty fifth of a tone; also sis tuning forks, a device called 



Hew Method of Inlaying Wood. 
A new method of inlaying wood has been contrived by a 
furniture manufacturing house in England. The process is 
as follows: A veneer of the same wood as that which the 
design to be inlaid consists — say sycamore — is glued entirely 
over the surface of any hard wood, such as American wal- 
nut, and allowed to dry thoroughly. The design is then 
cut out of a zinc plate about one-twentieth of an inch in 
thickness, and placed upon the veneer. The whole is now 
subjected to the action of steam, and made to travel between 
two powerful cast iron rollers of eight inches in diameter by 
two feet long, two above and two below, which may be 
brought within any distance of each other by screws. The 
enormous pressure to which the zinc plate is subjected 
forces it completely into the veneer, and the veneer into the 
solid wood beneath it, while the zinc curls up out of the 
matrix it has thus formed and comes away easily. All that 
now remains to be done is to plane down the veneer left 
untouched by the zinc until a thin shaving is taken off the 
portion forced into the walnut, when the surface being per- 
fectly smooth, the operation will be completed. It might 
be supposed that the result of this forcible compression of 
the two woods would leave a ragged edge, but this is not 
the case the joint being so singularly perfect as to be unap- 
preciable to the touch; indeed, the inlaid wood fits more 
accurately than by the process of fitting, matching, and fill- 
ing up with glue, as is practiced in the ordinary mode of 
inlaying. 



© 1881 SCIENTIFIC AMERICIAN, INC 



372 



Scientific Smenawu 



[June ii, 1881. 



Manuscripts on which the Bible Revision is Based. 

In a sermon on the revision of the Bible, Rev. Dr. Rylance, 
of St. Mark's Church, this city, made the following interest- 
ing statement respecting the existing early manuscripts of 
the New Testament. The learned doctor speaks also approv- 
ingly of the new version, remarking' that the revision was 
necessary in order that the common people as well as the 
learned might understand exactly on what ground they stood. 
Hitherto it has been thought that every word of the English 
version of the Bible was inspired; this belief is passing away 
as people become educated and know that no work of a 
translator can be absolutely perfect. The autographs of the 
Apostles have long since faded and disappeared. All we 
have to depend upon for our translations are copies, ancient 
versions, translations, and the quotations made by the 
Fathers of the Church. The manuscripts of the New Testa- 
ment are of two kinds — the uncial, the oldest classof manu- 
scripts, written in capitals and without punctuation, and the 
" cursive " manuscripts, so called from their being written in 
a running hand that began to be used in the tenth century. 
Those of the old class were written between the fourth and 
tenth centuries, the others after the tenth century. 

Of the old there are 130 in existence ; of the new about 
1,500. The very old and very valuable manuscripts are only 
five. Of these the Alexandrian Codex was originally discov- 
ered at Alexandria, and was sent to King Charles I., in'1628. 
It is now in the British Museum. Nothing is known of the 
origin of this, but it is usually assigned to the middle of the 
fifth century. It is much mutilated, twenty-four chapters of 
the first Gospel, two of the fourth, and eight of one of the 
Epistles being missing. The next is the Vatican manuscript, 
supposed to have been written in the fourth century. A 
copy of this was never made till 1868, when afac simile was 
issued. The condition of this is much more perfect. The 
third manuscript is that in the National Library at Paris, 
whither it was brought by Catharine de' Medici. This had 
been overwritten — that is, the parchment had been used for 
other writings; but, spite of that, the original has been de- 
ciphered. It is assigned to the early part of the fifth cen- 
tury. The fourth manuscript is that now at Cambridge. 
This is the least valuable, as it is much mutilated. It belongs 
to the sixth century. The manuscript found in 1844 in the 
Convent of St. Catharine on Mount Sinai by Tischendorf, 
and copied by him in 1859, is the most valuable of the five, 
as it contains the New Testament complete. This is sup- 
posed to have been written in the fourth century. None of 
these most valuable authorities were consulted in any of the 
English versions of the Bible, even in making that of King 
James' time. The Latin Vulgate, the plentiful cursive manu- 
scripts, and the translations were used. Errors like the Dox- 
ology at the end of the Lord's Prayer had crept into the 
translations, even into the Syrian, which was as old as the 
second century. The Latin Vulgate was probably an excel- 
lent translation, as it must have been made within a few 
years of the death of St. John. The changes thet have just 
been made have only been made when the weight i/f authority 
left no doubt of their necessity. The text is not a question 
of taste, of like and dislike, but of historic testimony. I 
expect to see the corrected version win its way into the con- 
fidence and the respect of the English speaking people. 



So long as the manometer registers less than about 400 mm. 
pressure it is not possible to melt the mercuric chloride by 
heating it; the salt passes at once from the solid to the 
gaseous state. But immediately the pressure rises above 
about 420 mm. the mercuric chloride melts. 



The Gamgee motor. 

To the Editor of the Scientific American : 

A great many persons are under the erroneous impression 
that the ammonia engine of Prof. John Gamgee is being- 
built, and the experiments conducted at the public expense; 
also, that " the lunacy of the author is shared by prominent 
officials at the Navy Yard in Washington." Permit me to 
sLate, through your valuable journal, that the total expense of 
material and labor is defrayed by Mr. Gamgee; that "the 
prominent officials at the Navy Yard in Washington " would 
be pleased to chronicle the successful operation of the " zero- 
motor," but, like other skeptics, we are willing to wait a 
"few weeks until all is ready." 

Justice. 

U. S. Navy Yard, Washington, May 21, 1881. 



Non-Rotation of the Earth. 

To the Editor of the Scientific American : 

You will doubtless think that I am presumptuous when I 
tell you that I do not believe the earth rotates. My reasons 
for not believing that the earth turns around every twenty- 
four hours are simply these: When two objects pass each 
other, going in opposite directions, they pass very quickly, as 
for instance a bird flying west ought to pass objects upon 
the earth much more rapidly than when it flies east. But 
this is not the case. A bird passes no more rapidly going 
west then when it flies east; a ball thrown against a house in 
a westerly direction does not rebound any more than when 
thrown east. 

You may send a balloon up above your head and let it 
stand twenty- four hours, and at the expiration of the twenty- 
four hours the balloon will be directly over your head. I 
have studied the reasons given in astronomy and find noth- 
ing to refute my observations. Hoping, if I am wrong, you 
will write to me and set me right, I am yours, etc., 

T. A. KlRKLAND. 

Franconia, Pickens County, Ala. 



Compound Stern- Wheeler. 

To the Editor of the Scientific American: 

In your issue of the 15th January last, you have an article 
headed " Steamboats for South American Rivers." After 
describing the hull, boiler, and engines of steamer referred 
to, you state: "They are probably the first compound en- 
gines ever fitted to stern-wheel steamers." I now beg to 

i inform you that in 1866 I had a stern-wheel steamer made, 

; in which was put a pair of compound engines made in 1864 
by Mr. P. H. Weuham, of London. Wenham's patent 

'double and triple cylinder steam engines are described in the in store, for nothing is more uncertain than the advent of 



1873, to June 30, 1877, was pending, the number of cards 
issued was 550,619,503. Under the contract for the four 
years' term which will expire June 30, 1881, the number 
issued will reach about 990,000,000. The number required 
during the next four years will be, it is estimated, 2,000,000, 
000. 

A representative of the Evening Post, in an interview with 
the person in charge of the postal card department, is 
informed that more postal cards are used in this country 
than in any other, and probably at least half of them were 
employed for business purposes, such as advertisements, 
notices of meetings, etc. Immense quantities of them were 
taken by the Post Office in Chicago, which received more 
than any other city except New York, and he said that the 
sales of one cent postal cards at the New York office now 
averaged about 100,000 a day. The domestic cards were 
disposed of chiefly in lots of from 1,000 to 10,000, fully three- 
quarters of all which were sold being used by business 
firms, companies, associations, etc. Lots of 5,000 were very 
commonly taken, those of 25,000 were not infrequent, and 
even 50,000 had been soU in a single installment. Reference 
to the books of the office showed that 25,377,150 one cent 
cards were sold in this city during 1879, and 28,082,800 
during 1880, making the total for the two years 53,459,950. 
The increase in 1880 over 1879 was 2,705,650. 

-»■>!«. 

Comet I. 18S1. 

Thus far comets have played a small part among the por- 
tents of this momentous year. Four months have passed 
without one trailing wanderer in the celestial depths. That 
inveterate comet seeker, Professor Swift, succeeded on the 
first day of May in picking up an infinitesimal member of 
the family, too small to be seen in anything less than a pow- 
erful telescope. No other observer 1ms thus far had a peep 
at the stranger, and there seems to be little probability of its 
growth into one of those monstrous prodigies, spanning the 
heavens, that a few centuries ago were such frightful omens 
of evil to those who witnessed them. The comet that 
made its appearance May morning will probably do little 
harm to our planet. It seems to be a bearer of good fortune, 
instead of a prophet of disaster, for the discoverer will win 
a prize of two hundred dollars, as well as a gold medal. 
Comets must hurry their footsteps to make this a comet 
year. More than one-third of the "great year," 1881, as 
astrologers call it, has already slipped away, with only one 
tiny cornet recorded on its annals. Prizes of two hundred 
dollars each are in readiness for seven more comets to be dis- 
covered before the year fulfills its course. These astronomi- 
cal tidbits are therefore more earnestly desired by comet 
seekers than they are dreaded by those whose superstitious 
fears regard them as heralds of destruction. The nineteenth 
century chronicles the advent of two superb comets, that 
of 1858 or Donati's comet, and that of 1861. According to 
the law of averages, we can hardly expect again visits from 
such distinguished members of the family before the century 
closes. But we shall see as time passes what the future has 



(Government Examinations of Gun Inventions. 

Jy the act making appropriations for "fortifications and 
other works of defense, and for the armament thereof, for 
the fiscal year ending June 30, 1882, and for other purposes," 
approved March 3, 1881, the President isauthorized to select 
a board, to consist of one engineer officer, two ordnance offi- 
cers, and two officers of artillery, whose duly it shall be to 
make examination of all inventions of heavy ordnance and 
improvements of heavy ordnance and projectiles that may 
be presented to them, including guns now being constructed 
or converted under direction of the Ordnance Bureau; and 
said board shall make a detailed report to the Secretary of 
War, for transmission to Congress, of such examination, 
with such recommendation as to wHch inventions are worthy 
of actual test, and the estimated cost of such test, and the 
sum of $25,000, or so much thereof as may be necessary, is 
hereby appropriated for such purpose." 

In conformity with thisact the War Department has issued 
an order for a board of officers to assemble at the Armory 
Building, New York city, July 13, for the purpose of mak- 
ing examinations of all inventions referred to in the law, j 
and making a detailed report of such examinations, with ! 
recommendations as to what inventions are worthy of actual 
test and the estimated cost of such test. The following is 
the detail for the board: Brevet Major-General George W. 
Getty, Colonel Third Artillery; Colonels Z. B. Tower, Corps 
of Engineers, and J. G. Benton, Ordnance Department; 
Majors A. R. Buffington, Ordnance Department, and John 
Mendenhall, First Artillery. Second Lieutenant Frank E. 
Hobbs, Second Artillery, will report to the president of the 
board for duty as recorder. The Chief of Ordnance, at 
Washington, will furnish the hoard with all the information 
on the subject in his possession, and all persons interested in 
such inventions are invited to submit to the board plans, 
specifications, and models, the mode of construction, cost, 
etc. 



Practical Mechanic's Journal, Nov. 1st, 1863, pages 220 
and 221. 

This steamer, Tadorna Radjah, has been at work ever 
since, and is probably the most economical and efficient 
little steamer on this coast. 

Wm. Pettigrew. 

Brisbane, Queensland, March, 1881. 



Oleomargarine and the Butter Trade. 

The strongest objection raisedagainst the manufacture and 
sale of oleomargarine has been that it would ruin the profit- 
able export trade in butter. The alleged danger has been 
insisted on with much emphasis during the past winter in 
the Legislature at Albany. The official reports of the United 
States Bureau of Statistics show, on the contrary, that the 
quantity of butter exported from year to year steadily and 
very rapidly increases, while the average price received 
shows no fluctuations which are not explainable on other 
grounds than the competition of oleomargarine. The official 
figures are as below: 



Simple Illustration of Critical Pressure. 

Herr Haass describes in the Berliner Berichte a simple 
method of illustrating the existence of the so-called " critical 
pressure " discovered by Carnelley. A small piece of mer- 
curic chloride is placed in a glass tube which is closed at one 
end, and communicates at the other with a Bunsen pump. 



these mysterious strangers, and one may suddenly beam 
upon our vision, when we least expect it. There are but 
two things to fear, a great comet plunging headlong into 
thesun, or one coming into collision with the earth. The 
probabilities that these events may occur are of the slightest 
kind, and need not give the least anxiety. — Providence Jour- 
nal. 

* i m i m 

Grinding Chilled Car Wheels. 
The following statements in regard to the economy of 
grinding the chilled treads of car wheels are officially cer- 
tified to by officers of the motive power and machinery de- 
partments of the roads named. 

During the year 1880, the number of wheels ground at 
the Sacremento shops of the Central Pacific road was 3,400, 
of which 510 were new wheels. Of the 2,890 old wheels 
ground, ninety per cent were more or less flattened. The 
cost of grinding is estimated as follows: 

Labor in running the Gowan machines $1,347.13 

Emery wheels 1075.34 

Repairs of machines, and lubrication 438.00 

i>ower 360.00 

Royalty, 50 cents per wheel 1,700.00 

Interest on cost of four machines 330.00 

Yearly depreciation of same 400.00 

Add for contingencies 10 percent 555.05 

Tot al cost $6,083.5?" 

The cost of replacing with new wheels the 90 per cent or 
2,601 flattened wheels that were worthless except as scrap 
(including interest on 1,300 new wheels to be kept in stock, 
and deducting value of old wheels as scrap at $8.50 each), 
is estimated at $24,578.77, from which deduct $4,653.19, or 
$1.78-9 per wheel, for grinding the 2,601 wheels, leaves 
$19,925.58 as the total saving by the use of the machines. 

< i » i » 

A New method for the Analysis of Oils. 
The' author treats a measured quantity of oil with a 
measured quantity of standard caustic alkali. Ten c.c. of 
oil measured with a pipette were heated in a boiling water 
of next July has been awarded to Woolworth & Graham, of bath for an hour with 20 c.c. of a solution of potassa, 
No. 76 Duane street, this city, who are the manufacturers i which would neutralize 123 c. c. of sulphuric acid at 98 
under the contract now existing. The first contract for I grms. =1000 c. c. At the end of this heating the linseed oils 
postal cards was made in 1873, providing that one cent cards ■ mentioned in the previous memoir all yielded a cake of soap 
should be supplied for four years at the rate of $1.39^ per ! solid or very firm when hot, always solid when cold, and 
1,000 cards. The price under the second contract, which | easily separated by mere draining. The alkaline solution is 
will end the 30th of next June, has been 69 56-100 cents per ; very differently acted upon by different samples. It still 
1,000 cards. Under the new contract the rate per 1,000 cards i neutralizes smaller quantities of acid, differing in case of 
will be 54 43-100 cents. While the contract from July 1, I every sample.— E. J. Maumene. 



Fiscal Year. 


Quantities 

exported in 

pounds. 


Value of 
Exports. 


Average 
price in cur- 
rency per 
pound. 


1870 


3,019,388 

7,746,361 

4,518.844 

4.367,983 

6,360.847 

4,644,894 

21,537,242 

21,837,117 

38,248,016 

39,236,658 

25,793,131 


$593,339 
1,498,813 
953,919 
1,093,381 
1,506.996 
1,109,496 
4,434,616 
3,931,832 
5,431.305 
6,690,687 
5,214,663 




1873 


19,* 


1873 


22,'b 


1874 


25 


1875 

1876 

1878 


23/ B 

20 T % 
18 


1879 

1880 

1881 (8 months) 


14,', 
20i a 5 
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Postal Cards. 

The contract for supplying the Post Office Department 
with postal cards during the four years beginning the first 
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RECENT INVENTIONS 

Mr. Jeppe Jeppesen, of Provo City, Utah Ter., has patented 
an improved machine for dressing both sides of boards at 
once for dressing the edges at any angle desired, for tongu- 
ing and grooving, cutting mouldings, and olher varieties of 
work in wood. The inventor makes use of two endless 
chains of links, fitted with cutters, combined with an adjust- 
able bed, above and below which the chains are fitted to 
move in adjustable guides. A feed bed and feeding device 
are combined with circular saws, for carrying the material 
to the cutters and squaring the ends at the same time. The 
links of the chains are of peculiar construction, each being 
a plane having cutters adapted for doing the work required. 

Mr. Bernard H. Hilmes, of Altamont, III., has patented a 
screw-cutting machine or implement, the dies of which are 
reversible and so held and operated that after the formation 
of the thread the bolt may be removed from between the 
dies without the necessity of unscrewing the bolt or turning 
the machine back. 

An improvement in biscuit machines has been patented by 
Mr. Daniel M. Holmes, of Cincinnati, O. The object of this 
invention is to crimp the sheets of dough upon the under 
side or upon both sides before the sheets are cut into cakes. 
The invention consists in a biscuit machine with two crimp- 
ing rollers placed at different levels, and in such positions 
that their faces can be brought into contact with each other, 
or nearly so, and a smooth roller placed above the upper 
crimping roller, so that a sheet of dough will be crimped 
upon both sides or upon the lower side, according as it is 
passed between the two crimping rollers or between the 
upper crimping roller and the smooth roller. 

An improvement in thrashing machines has been patented 
by Mr. James C. Keith, of Battle Creek, Mich. The object 
of this invention is to prevent winding of the straw upon 
the thrashing cylinder when the machine is being used 
where the straw is long and flexible. It consists in a novel 
construction and arrangement of a revolving comb and sta- 
tionary but adjustable comb shield combined with the thrash- 
ing cylinder, so that any straw which may be disposed to 
wind upon the cylinder is arrested and combed out and 
thrown into the separator. 

In making coffeepots the lip or spout has usually been 
constructed separately from the body and attached thereto 
by means of solder. This method involves skilled labor, 
and is also expensive, and the attachment is in a measure 
insecure, besides detracting from the appearance of the ves- 
sel. Messrs. Gibson T. Ayer and Benjamin W. Taylor, of 
Delaware, Ky., have patented an improved coffeepot, in 
which the body and spout of a coffeepot are made from one 
piece of sheet metal without stretching, spinning, or swag- 
ing the metal for that purpose. 

Messrs. S. M. Wilkes and W. H. Hyer, of Staunton, Va., 
have patented a bed lounge having a seat or bottom which 
is adapted for reversal, so that it may be conveniently and 
quickly ad justed with the mattress side uppermost, thus tern 
porarily converting the lounge into a bed. The head of the 
bed or bottom is swiveled to a bifurcated support formed of 
a metal rod whose ends are pivoted in the sides of the frame 
of the lounge, so that by drawing the seat back from the 
head of the lounge it will be raised on the support, and may 
then be reversed. 

An improved anti-chafing gear for horses and mules has 
been patented by Mr. Wheelock Winspear, of Mount Pis- 
gah, Ohio. The invention consists of an endless band, of 
leather or other suitable substance, shaped to fit upon the 
shoulders and neck of the animal, beneath the collar, and 
held in place by attached 
straps that buckle to the sur- 
cingle. 

An improved instrument 
for taking observations at 
sea, either at day or night, to 
determine the ship's position, 
has been patented by Mr. 
Charles M. Hellberg, of Jer- 
sey City, N. J. The inven- 
tion consists of a frame hav- 
ing an arc of 180°, suilably 
and adjustably mounted, in 
combination with a day and 
night binocular telescope and 
reflecting glasses, the instru- 
ment being designed as a sub- 
stitute for the ordinary sex- 
tant orquadrant. 

Mr. Charles J. Gustaveson, 
of Salt Lake City, Utah, has 
patented an improved spur 
having simple strap connec- 
tion, so that a heavy strap 
may be employed that may 
be readily connected or dis- 
connected from the foot. The 
improvement consists in se- 
curing a pointed hook or 
horn upon the end of the 
rim in a peculiar manner, that 

may be readily inserted into unslit perforations through the 
heavy leather. 

Mr. Joseph P. Smithers, of Brooklyn, N. Y., has patented 
an improved electric lamp. This invention relates mainly 
to carbon-point lamps, but a portion of it is also applicable 
to incandescent lamps. The invention aims chiefly to pro- 



vide an electric lamp of the former class with such regulat- 
ing mechanism as will be sensitive to slight changes in the 
carbon points, and cause them to approach or separate, as 
their condition may require, by frequent but infinitesimal 
motions, so as to maintain the relative positions of the points 
uniform, and consequently render the light absolutely 

steady. 

.» i , «. 

NEW IRON FENCE. 

The fence shown in the annexed engraving is light, strong, 
and equally well adapted to the requirements of town or 




PANEL AND TERMINAL POSTS. 

country. When used on farms the panels will generally be 
composed of long stretches of wire, but for gardens and city 
places the panels are shorter, and diagonal wires are stretched 
across them to render them more showy and ornamental. 
In a farm fence the posts may be set and then horizontal 
wires may be run to inclose a given area, and if after a time 
it is found desirable, two more horizontal wires may be 
added, and the fence may finally receive diagonal wires if 
it is found necessary or desirable. It will thus be seen that 
the fence may be completed by degrees, and by the exten- 
sion of the system of diagonal wires the fence may be made 
as close as necessary for the confinement of the smaller ani- 
mals. 

The principal feature of the fence is the post, which is 
made in two forms, one for the ends or corners, another for 
the panel. In both of these forms the post is made with 
the smallest quantity of material consistent with the require- 
ments, and the metal is so disposed as to insure great strength 
and rigidity 




EEICHENEKER'S METALLIC FENCE. 

A glance at the engravings will give an idea of the con- 
struction of the post and the manner of setting it. 

The corner post consists of two metal bars, each bent mid- 
way of their length to form the two sides of a rectangular 
shaft. These bars thus bent are placed together, the top of 
one coming beneath the top of the other, and the sides of the 



one partially closing the sides of the other, so that when se- 
cured together at their tops the two united form a rectangular 
post having corner openings through most of their height. 
The portion C of the post (Pig. 3) is perforated at a for the 
reception of the wires, and the partD is provided with trans- 
verse-rotating tighteners having their bearings in the side bars 
as shown. The bars forming the posts are provided with 
half-twists just below the ground line of the posts, and at 
this point is placed a knee plate, E, which is slotted for each 
arm of the post. Each arm of the post is first given a 
quarter twist to the right, and then, by slightly compressing 
the lower ends of the four arms, the slotted plate may be 
slipped upon them and pushed up until the twists in the 
arms have been reached. When releasing the arms 
will expand and bind the knee plate, G, in place. Each 
arm of the post is then given another quarter turn to the 
right below the knee plate, which brings their faces back in 
line with the upper portions of the arms and securely locks 
the knee plate in place, thus dispensing entirely with the use 
of bolls or screws to secure them. 

The lower ends of the arms of the post are provided with 
nibs, and a slotted foot plate is secured to the foot of the 
post by passing the nibs through too slots and clinching 
them on the under side. 

The tighteners (shown in detail in Fig. 1) are provided at 
one end with a post for the wrench or key by which they 
are wound to tighten the wires. Near the other end of the 
tightener a square portion is formed, which enters a square 
opening in that side of the bar; and at the extreme end of 
each tightener is a cylindrical portion having a perforation 
through which ;. key is passed to loci: the square portion in 
its rectangular opening in the arm of the post. When it 
becomes necessary to tighten the wire the key must be with- 
drawn and the tightener pushed inwardly from that end 
until the square portion leaves the rectangular opening in 
the post, when i'ie tightener may be turned until the wire 
is sufficiently taut, when the tightener is pushed back to 
its normal position. 

After what has been said in regard to the corner post, the 
construction of the panel post, shown in Fig. 2, will be 
readily understood. 

Of course either plain or barbed wire may be stretched 
on the posts, and the metal ribbons, either plain or twisted, 
may be applied with equal facility. 

This improved fence was recently patented by Mr. Wil- 
liam C. Reicheueker, of Denver, Col. Further information 
may be obtained by addressing the inventor, at present at 

Kansas City, Mo. 

• « i n > 

Capacity of Cathedrals and Clinrcho. 
In Forbes' "Tourists" the capacity of the larger Euro- 
pean churches and cathedrals is given as below: St. Peter's 
Church, Rome, holds 54,000 people; St. Paul's, London, 
35,000; St. Sophia's, Constantinople, 33,000; the Florence 
Cathedral, 24,300; St. Petronius, Bologna, 24,000; St. 
Paul's, Rome, 32,000; St. John Lateran, 22,900; Notre 
Dame, Paris, 20,000; the Pisa Cathedral, 13,000; St. Ste- 
phen's, Vienna, 12,400; St. Dominico's, Bolognn, 12,000; 
St. Peter's, Bologna, 11,500; the Cathedral of Vienna; 
11,000; St. Mark, Venice, 7,000; the Milan Cathedral, 7,000. 
These figures, it will be remembered, do not refer to seat- 
ing capacity. 

M& < # I' 'J i" 

The " Cry ot Tin." 

If a piece of tin be bent, it emits a sound; this, being 
regarded as a property peculiar to tin, has been termed the 

"cry of tin." This pheno- 
menon is explained by the 
peculiar crystalline structure 
of the metal. Reasoning that 
if this explanation be the true 
one, then other metals, obvi- 
ously crystalline in structure, 
should also exhibit the phe- 
nomenon, Mr. J. C. Douglas, 
who records his observations 
in the Chemical News, heated 
a piece of rolled zinc for a 
few minutes to a temperature 
somewhat below its melting 
point, when the metal became 
much less tough, and its frac- 
ture decidedly crystalline. On 
bending a piece so treated, it 
emitted a sound weaker than 
that emitted by tin, but of 
the same nature. Cast zinc 
cannot be bent readily; but 
if pinched between the teeth 
or with pliers, it emits the 
sound distinctly. The con- 
clusion, therefore, is that the 
cry of tin is due to crystal- 
line structure, and may be 
emitted by zinc and probably 
by other metals when crystal- 
line in structure. The prac- 
tical application is, that by the sound a metal emits " we 
may draw conclusions as to its texture, and hence its fitness 
for certain purposes, or, by the sound emitted by a beam 
when bent, we may draw conclusions as to its safety, the 
microphone or other appliance being called in to aid us 
where the sounds are exceedingly weak." 
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The Floods of tbe Missouri. 

The spring floods of the Missouri River were severer than 
usual, owing to the vast amount of snow to be melted, and 
the high water was made more than ordinarily disastrous by 
the frequent ice jams. For some weeks the local papers were 
filled with more or less exaggerated reports of destruction 
and loss of life. The hazards of life were undoubtedly 
many, but fortunately very few people were actually 
drowned. The commander of the military department em- 
bracing that region, General Terry, promptly sent Captain 
Claque, Commissary of Subsistence, to investigate the losses 
and provide for the relief of sufferers. In his report Captain 
Claque says that from the mouth of the Big Sioux River to 
Yankton, the bottom land on both sides of the river was cov- 
ered with water its entire width, and looked like an inland 
sea, with occasional huge drifts of black ice somewhat re- 
sembling lava beds. Such sudden and merciless destruction 
is seldom witnessed in a lifetime. On the Dakota side alone 
it is estimated that about 225,000 acres of fertile land were 
submerged. Some idea of the destruction maybe conceived 
when it is known that here was one of the oldest and most 
prosperous settlements in Dakota, said to average a family 
to about every 20 acres, and having a railroad transverse its 
length for about 50 miles, passing through six thrifty vil- 
lages, now all submerged with water or entirely washed 
away, Elk Point Station suffering the least on account of its 
elevation. It may safely be said that no one living on this 
bottom was left free from serious loss, many having their all 
swept away — lands, houses, grain, and stock. On the 
Nebraska side the destruction was much less, as the bottom 
was not so thickly settled, and did not contain so much land. 
The most wonderful thing in this whole catastrophe is the 

small loss of human life. 

« i n» — — - 

Wool Sorters' Disease. 

For some time past considerable discussion has arisen in 
the manufacturing districts of England overa maladycalled 
wool sorlers' disease. Mr. Roberts, the medical officer of 
health for the district of the Keighley Local Board, treats at 
considerable length in his annual report for 1880 of the nature 
and preventives of this disease. In summing up from the 
report it is recommended that the following precautions be 
taken without fail by wool sorters: "(1) "Wool sorters not 
to sort dangerous wools when they have any sore places or 
cracks on their hands or fingers; (2) to be careful not to 
wipe or rub their faces with their hands while sorting, es- 
pecially if they have any cracks or pimples on the face or 
lips; (3) to wash their hands before eating, and to take 
neither food nor drink into the room where the wool isbeing 
sorted." The sorting room, he adds, ought to be well venti- 
lated, to be swept regularly, and to have the walls and ceil- 
ings whitewashed twice a year. 



Seats for Shop Women. 

The Legislature of New York has passed a bill requiring 
employers to provide seats for women in their employ. The 
absence of any seating contrivance likely to prove convenient 
and usable in the narrow spaces between shelves and count- 
ers is more likely to make the new law practically inopera- 
tive than any indisposition on the part of employers to deny 
rest to the saleswomen, for whose relief the law is chiefly 
intended. Why cannot some bright shop girl utilize the ex- 
perience she has painfully acquired behind the counter and 
contrive a seat that will meet the requirements of the case? 
The market is ready, and the profit might be considerable. 



■ — <«>»■ 

IMPROVED CONNECTING ROD* 

The engraving represents an improved connecting rod 
lately paten ted by Mr. Jacob J. Anthony, of Sharon Springs, 
N. Y., and designed for all varieties of machinery in 
which connecting rods are used. It consists of a straight 
tube forming an oil chamber, and hav- 
ing on each end a journal box commu- 
nicating with the interior of the tube. 
The caps of the journal boxes are held 
in position by straps extending paral- 
lel with the tube on opposite sides of 
it. In each end of the tube is placed 
a quantity of fibrous material which 
acts as a strainer and prevents any im- 
purities that may be suspended in the 
oil from entering the journals. The 
fibrous packing is held in place by a 
pin passing transversely through the 
connecting rod, and oil is introduced 
through a hole closed by a screw plug. 

When this conned in g rod is used 
vertically an oil cup is placed in the 
cap of the upper box. This rod has 
the advantage of being very light and 
yet strong and free from vibrations, 
while it is at the same time self -lubri- 
cating. 

Lead Pipes Corroded by Lime. 

It is a common practice with plumb- 
ers and house builders to embed lead 
pipes in lime mortars and cements. A 
writer in the London Globe says that when in contact with 
lime, lead pipes are rapidly corroded, in some cases so as to 
become porous and brittle within a space of fifteen or six- 
teen months. Obviously the careful testing of pipes in 
such position is in order; and if the facts are as stated, the 
exposure of lead pipes to lime should be carefully avoided. 



NEW STYLE POWER MORTISER. 

The annexed engraving shows a power mortiser for mor- 
tising doors, sash blinds, furniture, etc. The frame is cast 
in one solid piece, and the machine is built in the most sub- 
stantial manner, and can be run at a higher rate of speed 
than other machines for doing the same work. 

In all other mortising machines the cap of the box on 
crank shaft has to withstand the full effects of the blow of 
the chisel, thus bringing all the strain upon the caps of the 




machine is run permits of doing a large amount of work in 
a given time. 

The several improvements on this mortiser make it very 
valuable and desirable. The manufacturers of this machine 
call especial attention to their patent three-part sliding cap 
box, as shown in tbe detail cut. This box requires no liners, 
and the side as well as top wear can be taken up by setting 
down the governing screw. 

Rowley & Hermance, the well known manufacturers of 
woodworking machinery, Williamsport, Pa., are makers 
of this machine. 
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NEW POWER MORTISER. 



box, causing a great deal of wear and lost motion. In the 
machine illustrated the solid iron frame is extended over the 
crank shaft, and the patent sliding caps — shown separately 
in the small detail view — are placed beneath, and the wear 
can be taken up by simply setting up the caps. This is an 
important improvement and will be readily understood. 
The machine also has the patent three-part box on the verti- 
cal spindle. 

The bed can be used for straight mortising in the usual 
manner, and is capable of being tilted to any angle for radial 




LUBRICATING CONNECTING ROD. 

mortising. It is provided with the belt friction reverse known 
as the " Smith reverse," which reverses the chisel instanta- 
neously, whether working or at rest. This reverse motion is 
acknowledged to be the best in use. 

The shafts are all of the best cast steel, and the bearings 
aie made very long. The high rate of speed at which this 



Henry Chisholm. 

In the death of Henry Chisholm, May 10, Cleveland, Ohio, 
lost a useful citizen and the iron trade one of its most deserv- 
ing and capable pioneers. Mr. Chisholm was born in Scot- 
land in 1822, and at the age of twenty emigrated to Montreal, 
Canada. In 1850 he removed to Cleveland to build a break- 
water for the late terminus of the Cleveland and Pittsburg 
Railroad Company. For several years he was engaged upon 
the improvement of the Cleveland docks and piers. In 1857 
he turned his attention to the manufacture of iron, forming 
the aompany of Chisholm, Jones & Co , setting up a rolling 
mill. Two years later the compnny which he founded set 
up the first blast furnace in that part of Ohio, and in the 
years immediately following several other furnaces and mills 
were established by this firm at Chicago and in Indiana. 

In 1864 the firm of Stone, Chisholm & Jones organized the 

Cleveland Rolling Mill Company, and the year after they 

constructed the second Bessemer steel works in the United 

States. In 1871 Mr. Chisholm organized the Union Rolling 

Mill Company, of Chicago, and in connection with his 

Chicago partners erected another rolling mill at Decatur, 111. 

These enterprises, theoutgrowth of the original establishment 

in Cleveland in 1857, gave employment directly to 2,500 men. 

Mr. Chisholm was much esteemed by his neighbors and 

employes. 

«i»i » 

Arsenic Sulphide as a Poison, and Its Import In 

Judicial Investigations. 

The question was raised whether in a certain dish of cab- 
bage containing arsenic sulphide, there was poison enough 
to prove fatal to a man. From a number of experiments 
the author concludes that arsenic sulphide, whether pre- 
pared in the moist way, or the orpiment of commerce used 
by painters, forms, in contact with putrescent organic mat- 
ter, arsenious and small quantities of arsenic acid. In cases 
of poisoning with arsenic sulphide these oxidation products 
appear sooner or later according to circumstances. Hence, 
I if articles of food, vomited matter, etc., are only sent for 
chemical examination after the interval of weeks, or per- 
haps months, the expert cannot give a definite answer to 
the question whether the poison was sufficient in quantity 
to prove fatal to a man. — J. Omkovsky. 

m < » i m 

ENGINEERING INVENTIONS. 

An improvement in that class of devices which are de- 
signed to be applied to boilers for automatic extinguishment 
of the boiler fires when the water in the boiler evaporates to 
a point below the low water line, has been patented by An- 
tonio A. Amuedo, of Algiers, La. 

Mr. Reuben Jones, of Mountville, Ga., has patented an 
improvement in horse powers which consists in the peculiar 
construction of the driving wheel, carrying an endless rope, 
whereby the latter is prevented from slipping on the driving 
wheel. 

Mr. Thomas Trimble, of Albia, Iowa, has patented a 
removable platform and arm loop, to be used on freight cars 
to prevent accident to life while coupling the cars together. 
The invention consists in a light nar- 
row platform removably attached to 
the outer end of a freight car, and a 
suitable loop for the brakeman's arm 
secured to the platform. 

An improvement in dumping cars, 
patented by Mr. David E. Small, of 
York, Pa., consists in the peculiar con- 
struction of the plate for connecting 
the tilting body of the car to the truck, 
the plate being made with elevated side 
supports, which raise the pivotal point 
of the car body sufficiently high to 
enable it to be tilted without striking 
the truck too soon, and the supports 
have an offset at one side of its ful- 
crum, which catches and sustains the 
car body when in a horizontal posi- 
tion. 

An improved automatic valve opera- 
tor for tanks has been patented by 
Messrs. Alexander Jones, Charles Col- 
lins, and Hartwig A. Cohen, of New 
York city. The object of this inven- 
tion is to provide a device for prevent- 
ing the waste of liquids caused by the 
overflowing of tanks on account of the 
carelessness of the attendants or the inefficiency of the de- 
vices for indicating the exact quantity of liquid in the 
tank. 

Mr. John F. Smith, of Erie, Pa., has patented an improved 
nut lock particularly adapted to bolts for connecting the 
ends Of railroad rails, but capable of being applied to boltq 
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and nuts generally; and the invention belongs to that class 
of nut locks wherein a ratchet block or spring stop is em- 
ployed between the inner face of the nut and its contact sur- 
face, and engages with grooves upon the said inner face of 
the nut to admit of the free movement of the nut in one 
direction and prevent it from moving in the otber direction. 



« m > 



The Yellow Pine of the South. 

The average height of the yellow pine, says a southern 
writer, in the virgin forest is from 60 to 70 feet, with a dia- 
meter of 12 to 18 inches for two-thirds of its height. It is 
of slow growth, particularly at the later periods of its life. 
According to the number of annual rings, trees of the above 
dimensions must have reached an age of 60 to 70 years. The 
reproduction of a tree from the seed, furnishing an equal i 
supply of timber, would at this rate take two generations. 
It is a poor seeder, as the younger Michaux observed. In 
unfruitful years, a forest of hundreds of miles may be ran- 
sacked without finding a single cone, and these, according to 
my observations, are far more frequent than fruitful ones. 
In its struggle for existence in our days, the odds of a sur- 
vival of its kind among the arborescent vegetation that 
disputes its ground are greatly against it. Taken from the 
flat and moist lands, and it is replaced almost exclusively 
by the pond and old-field pine; the hilly, broken, dry up- 
land, denuded of the grand old pine forest, is with surpris- 
ing rapidity covered by a dense and scrubby growth of 
blackjack, turkey oak, scarlet, and upland willow oak, above 
which seldom a young pine raises its head, crowned with 
its large white-fringed terminal bud. 

Full of resinous juices through all stages of its life, the 
young trees are not as able to withstand the raging fires that 
annually devastate the woods as the less resinous species and 
the deciduous-leaved trees; besides that, being of much 
slower growth, this noble tree is doomed to extinction if not 
protected by the aid of man. On tracts sheltered from the 
invasion of fire, groves of young trees from 15 to 25 feet 
high, can be observed around Mobile, testifying that its exist- 
ence for the future can in some measure be secured if pro- 
tected from these destructive influences, unnecessarily caused 
by man. The utmost efforts by an enlightened community 
should be made through active and efficient State legislation 
without further delay, to guard against the calamity of a 
total destruction of such a magnificent estate intrusted to 
the hands, of our people. Besides its contributions to the 
manifold necessities of the agriculturist, the builder in naval 
architecture, the construction of railroads, the arts, medi- 
cine, and the innumerable smaller demands of domestic 
economy, and the varied industries of the world, the in- 
fluences of this great belt upon the climatic conditions and 
the salubrity of the Southern coast, arc even of more far- 
reaching importance to the interest of the community at 
large, extending far out of its confines. Rearing its hori- 
zontally outspreading limbs high up into the atmospheric 
oceau, their branches densely clothed with the long, slender 
leaves, the forests of these trees present to the canopy of 
heaven, for many hundreds of square miles, an unbroken 
sheet of perpetually active vegetation, whose forces at such 
an altitude affect a constant attraction of the fleeting clouds, 
causing them to deposit their life-giving and supporting 
humidity in grateful showers over a large area with wonder- 
ful regularity during all seasons. To this fact is due the 
delightful climate of 
this part of our coun- 
try, equalizing its tem- 
perature, particularly 
in tempering the rigors 
of the long summers of 
a region near the tro- 
pics. 

During t he great pro- 
gress of meteorological 
science of late years, 
the fact has been estab- 
lished that in this exer- 
cise upon the condi- 
tions of the atmo- 
sphere, as regards the 
precipitation of its 
moisture, the pine trees 
stand unrivaled among 
all other trees of the 
forest. Robbed of this 
protection, the hillsand 
the plains of the Gulf 
region, now blooming 
and clothed with the 
richest verdure, would 
be arid and parched, 
presenting as forbid- 
ding and austere an 
aspect as those of the 
denuded coast of Afri- 
ca along the Mediter- 
ranean Sea, devoid or <*P"»Mne thoracic k* of !he second pair, 

productive power and unfit for the habitation of civilized 
man. The efforts of nature are ever directed to recupera- 
tion in its aims to insure the existence of different forms of 
the living organisms from generation to generation. 

To secure to our posterity the blessings enjoyed by us 
in its bounty in assisting these efforts as directed by her 
laws is a stern dutv imposed upon us. Its discharge in the 
prevention of a wanton destruction of our forests and the 



adoption of measures regulated by the light of science, com- 
mon sense, and the proper regard to the future, should en- 
gage the attention of every intelligent and patriotic citizen, 
appealing particularly to the owners of the soil. Of little 
importance to agriculture and industry are the other species 
of pines found in this Region. Of considerably smaller 
dimensions than the yellow pine, and of a soft and sappy 
wood, they have, as timber trees, but a small value. — iV. W. 

Lumberman. 

< in » 

ENGLISH SOFT PORCELAIN. 

In England no regular hard porcelain is made, but a soft 

porcelain of great beauty is produced from kaolin, phos- 




ENGLISH SOFT PORCELAIN VASE. 



ing their value. Our common lobster (Homorous Americanus) 
belongs to the order of long-tailed crustaceans (Macroura), 
which includes the crayfish, prawns, and shrimps. As an 
article of food the lobster is the most important of all crus- 
taceans, and dates back to the early ages of the world. 
Latium was famous for its lobsters, and Atheneeus, whose 
cook book is the oldest in the world, mentions Apicius, 
who spent much of his time at this place on account of its 
lobsters. 

Fifty years ago large quantities were taken on the reef of 
rocks that extended from Castle Garden to Pier 4, North 
River, and also on the reefs off Governor's Island; now only 
a few are taken in the neighborhood of Fort Lafayette, our 
markets being supplied from Maine, Nova Scotia, and 
Massachusetts, the lobsters reaching here alive in "well" 
smacks. Large quantities are sent to New York from Bos- 
ton, all ready cooked, during the winter season. On the 
Maine and Nova Scotia coasts thousands of girls, women, 
and boys, are employed in the canning of lobsters. On the 
first floor of these canning establishments are brick furnaces, 
in which are placed large copper boilers filled with sea water 
kept at boiling heat. As fast as the lobsters are received 
fresh from the fishermen they are plunged into the hot water 
for a few minutes, after which they are distributed on long 
benches covered with zinc. The women and girls then break 
them up and extract the solid meat from the tails and large 
claws, the only parts used in filling the cans, which are then 
placed in shallow boilers to expel the air before sealing 
] them up, after which they are taken to the second floor to 
i be labeled and packed in boxes capable of holding four 
dozen cans ; these sell at four dollars per box. The number 
of lobsters boiled per day varies from one thousand to three 
thousand. The American canned lobster goes to all parts of 
the civilized world. 

The usual way of catching lobsters is in what are known 
as "pots." The "lobster pot" is made of a variety of 
materials, laths, netting, and wicker work. On the Eastern 
| coast nearly all the pots are made of laths, forming a long 
semicircular cage; at each end is a door, which lifts up when 
the lobster presses against it ; after he has passed in the door 
drops back into its place, and the lobster is imprisoned, as 
the door cannot be raised from the inside; others have a fun- 
nel-shaped netting of rope. The pots are weighted with 
stones and fastened on set lines, which are buoyed at each 
end to mark their positions. A smart fisherman can fish one 
hundred and fifty pots on a single line, but it is very hard 
and laborious work lifting and hauling up from the deep 
water into the boat so many heavily weighted pots; each pot 



phate of lime, and calcined silex. The principal works are j bas to be rebaited and emptied of its lobsters, also cleared 
situated at Chelsea. The export of these English porcelains 
is considerable, and it is a curious fact that they are largely 
imported into China, where they are highly esteemed. 

Our engraving shows a richly ornamented vase in soft 
porcelain from the works at Chelsea. 



LOBSTERS. 

BY A. W. ROBERTS. 

Previous to the establishment of the oil works at Hunter's 
Point and Greenpoint, the lobsters caught at Hell Gate were 
considered to be the finest that came to the New York mar- 
kets. But the few caught now are so strongly impregnated 
with sludge, acid, and coal tar, that it is next to impossible 




Last larval plage. 




First larval i-ta^e (back view). 

to eat them. There is no doubt that the blastings at Hell 
Gate destroyed immense quantities of lobsters ; so great a 
dread have lobsters of thunder that they will cast off their 
large claws when a loud clap occurs or when a gun is fired. 
In olden times captains of vessels often extorted blackmail 
from lobster fishermen by threatening to fire cannon over 
their fishing grounds, knowing full well that the concussion 
would cause the lobsters to cast their claws, thereby destroy- 



of all seaweed and drift. The pots are baited with what are 
known as "evil" fish, such as stinging rays, skate, bonkers, 
etc., which cost the fishermen a few cents per hundred 
weight. After the lobsters are caught they are placed in 
large stationary cars provided with a hopper on the top, the 
lobsters are thrown into the hopper and pass into the car, 
where they remain until the " well " smack returns from 
New York lor a fresh load. Lobsters are in season all the 
year round, but are the fattest from April to October. It is 
a mistake that any part of the lobster is poisonous; although 
the "lady," which is the stomach of the lobster, is very 
tough and indigestible, it is not poisonous. The bluish vein 
situated along the back and tail is to be avoided, as it often 

causes sickness. Lob- 
sters are prepared for 
the table in many ways, 
the flesh is boiled, fried, 
pickled, scalloped, and 
is used for soups, sal 
ads, sauces, croquettes, 
pies,andpastry,butthe 
most delicious of all is 
a fried "shedder "lob- 
ster. A "shedder ''is 
a lobster who is within 
one or two days' time 
of casting its shell, 
which is removed arti- 
ficially from the lobster 
before cooking. The 
shell of a lobster is 
composed of an un- 
yielding calcareous 
substance, which, with- 
out doubt, is a most 
excellent defense for a 
full grown lobster, but 
it leaves no room for 
growth. To overcome 
this, all crustaceans 
possess the power of 
shedding their shells at 
certain seasons of the 
year, after which a new 
shell is formed; this 
again is cast off, and so 
continually until the animal has attained its full growth. 
Not only is the shelly coat of the body and limbs cast off, 
but also the following portions of the body: The foot-stalks 
of the eyes, external cornea of the eyes, internal thoracic 
bones, membrane of the ear, membranous covering of the 
lungs, tendons of all the claws, lining of the stomach, and 
the stomachic teeth. There can be but little to wonder at 
that a lobster often experiences great difficulty in shedding 
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its old coat, when so many organs are involved. Sometimes 
the legs are torn off or badly lacerated in drawing them 
through the narrow joints, and when successfully accom- 
plished the lobster is the most helpless and defenseless of all 
living creatures; the limbs, being soft and pliant, are inca- 
pable of offering the slightest defense. For some days pre- 
vious to casting, the lobster begins to excavate a cavity 
under a rock; as soon as the cavily is of sufficient size he 
closes the entrance by pushing from the inside with his large 
claws a number of stones, through which enough water 
passes in and out for a constant supply of oxygen. He 
now rests for three days, refusing all food, and preparations 
are going on for forming a new shell. The membrane 
which lined the shell has become more dense, and has col- 
lected a quantity of liquid material for the consolidation of 
the new shell. These materials are mixed with a large quan- 
tity of coloring matter. As soon as the shell is cast off, the 
membrane is suddenly expanded by the pressure from with- 
in, and by the rapid growth of the soft parts the lobster 
soon acquires a much larger size than that of his cast-off 
shell. Lobsters are of a very quarrelsome disposition, and 
it often happens that when they fight they snap off one 
another's claws; in such cases the injured member is ampu- 
tated to the next perfect joint, from which, in a short space 
of time, a new limb makes its appearance, at first very small, 
but constantly increasing in size. This new limb being soft 
and tender, all the defensive qualities of the lobster are dis- 
played in protecting it from enemies, till next shedding 
time, when it comes forth a hard claw, much smaller in size 
than the rest, but which, in the course of several sheddings 
(if the lobster is young) attains its full size. It is, for this 
reason, a common circumstance to find a lobster with one 
very large claw and one small one. The amputating of the 
injured limb is for a very wise purpose. The blood vessels 
are but slightly contractile, and a wound inflicted on the 
most fleshy part of the claw would continue to bleed freely. 
By amputation at the joint the surface of the wound is re- 
duced to a very small space, which heals quickly. A few 
years ago the enterprising (but not over-scientific) fishermen 
of the New England coast expended considerable money 
uselessly in constructing establishments wherein to breed 
lobsters. No breeding establishment in which it was neces- 
sary to have a free passage of the sea water in and out, on 
the rise and fall of each tide, could possibly answer for rais 
ing young lobsters, for the reason that they are so minute 
after leaving the egg as to be known as very inte- 
resting objects for the microscope. Again they are free 
swimming animals in their early stages, and what makes it 
still worse is that they are surface swimmers when passing 
through the larval stages. Most fishermen believe that after 
the young lobsters leave the egg they fasten on to the 
curiously silk-fringed appendages attached to the underside 
of the abdomen (erroneously called the "tail") until they 
are strong enough to shift for themselves. Another general 
belief was, that when the young lobster left the egg he was 
in form and color the same as the parent. 

But thanks to Professor S. I. Smith, who has made a 
special study of the development of the lobster, there is no 
longer an excuse for the general ignorance on the subject 
that has existed. Professor Smith divides the larval condi- 
tion of our native lobster into three stages. There are prob- 
ably two succeeding stages before the adult form is attained. 
One is described by Professor Smith, while the first of the 
two he supposes to have existed, but has not discovered. 
After this the animal ceases to swim on the summerand later 
in the summer it seeks the bottom of the sea, where it feeds 
on the young of various marine animals, -the larva? of 
Crustacea, etc. "When much crowded in captivity the larva; 
will feed on its own kind. In the first stage of the adult 
form, when the animal is about three-fifths of an inch long, 
it still differs from the adult so much that it would be re- 
garded as a different genus. In this stage the young lobsters 
move very rapidly by means of their abdominal legs, darting 
backwards when disturbed by means of their abdominal ap- 
pendages, and frequently jumping out of the water like 
shrimps, which in their movements they much resemble. 
They appear to lire a large part of their time on the surface, 
and are often seen swimming about with other surface ani- 
mals. Professor Smith thinks they pass through all the stages 
he figures in a single season. How long the young retain their 
free swimming habits after arriving at the lobster-like form is 
not known. Specimens three inches long have acquired nearly 
all the characters of the adult. Of all the larval stages of 
other genera of Crustacea there are none which are closely 
allied to the early stages of the lobster. 

In the neighborhood of Southampton, England, are seve- 
ral storage ponds capable of holding 50,000 lobsters in good 
condition for a month. Fishing (well) smacks holding 
10,000 lobsters each collect the lobsters off the coasts of 
Scotland, Ireland, and France for the storage ponds. In the 
reign of George II. a close season was established in Scot- 
land, extending from June 1 to September 1. There still 
exists a fine of five pounds for taking lobsters during the 
close season, but its not having been enforced of late years 
the number of lobsters has gradually decreased. The quan- 
tity of lobsters taken on the Irish coast is less now than 
20,000 per annum A law exists in England regulating the 
length of salable lobsters to eight inches, and the penalty 
of exposing them for sale under eight inches is confiscation. 

The number of lobsters shipped from the coast of Norway 
to London amounts to over a million a year, for which the 
sum of $100,000 is paid. The English lobster companies 
have agents along the entire coast of Norway to buy up all 



the lobsters caught, which bring at Billingsgate from 18s. to 
20s. per dozen. The number of lobsters sold in England 
has averaged 3,000,000 per annum. 

In the State of Rhode Island lobster fishermen are pro- 
hibited by law to "lift" their lobster pots from Friday 
night to Monday morning. 

In the State of Maine there exists a close season which 
covers the period of time in which the female is carrying her 
eggs and the release of the larvse from the egg. 

The law of New York State, which is based on that of 
Massachusetts, has been mailed to every lobster fisherman 
in New York State by the fish dealers of New York city: 

Dear Sir: The Legislature of the State of New York has 
passed a law, which has been signed by the Governor, pro- 
hibiting the sale of small lobsters, as follows: 

AN ACT PROVIDING FOR THE PRESERVATION OP LOBSTERS. 

Be it enacted in Legislature aRsembled, and by authority of the same 
as follows: 

Sec. 1.— Whoever sells or offersfor sale, or has in his or her possession, 
with intent to sell, cither directly or indirectly, any lobsters less than ten 
and one-half inches (10}4) in length, measurement to be taken from one 
extremity of the body to the other, exclusive of claws or feelers, shall for 
every such lobster be fined to an amount not less than five dollars ($5J, 
and in all prosecutions under this act the possession of any lobster not 
of the length hereinbefore required, shall be primafacie evidence to con- 
vict. 

Sec. 2.— All forfeitures accruing; under the act shall be paid one-half to 
the person making the complaint and one-half to the city or town where 
the offense is committed. 

Sec. 3.— This act shall take effect on the first day of June, 1880. 

You will therefore please see that there are none of less 
size than allowed by law — 10J^ inches in length — in any of 
your shipments to us. 

To show how prolific lobsters are, it is stated that no less 
than 12,000 eggs were counted in a single female. The eggs 
are carried by thefemale under the abdomen, and are fastened 
and entangled to the silk-fringed appendages previously 
mentioned. As the outer layers of eggs become ripe the 
mother constantly stirs them with her small hind claws, 
either to clear them of sediment or parasites or else to aid the 
larvse in breaking through the shell. The " coral " formed in 
cooked lobster is the roe or egg masses of the female lobster. 
As to the sight of the lobster it may well be good, for he is 
possessed of compound eyes like those of insects, only the 
lenses are square instead of hexagonal. The lobster often 
freaks both in colors and the form of the large claws. "When 
in charge of the Aquarium I had several specimens of deep 
blue and a beautiful light blue lobsters, also three of a bright 
crimson, and many with double large claws. 

<m > ■ 

OXYGEN FROM BLEACHING POWDER. 

Hitherto oxygen when required in anything like a pure or 
undiluted state — as for the lime light, oxyhydrogen blow- 
pipe, etc. — has been obtained almost exclusively from 




APPARATUS FOR MAKING OXYGEN GAS FROM BLEACHING 
POWDER. 

potassium chlorate by heating that salt to decomposition in 
the presence of peroxide of manganese. 

Pure potassi u m yields nearly one-third its weight, of oxygen. 
The commercial is never chemically pure, however, and in 
practice it rarely yields more than twenty-three gallons a 
pound (at 60" Fah. and normal pressure) of gas, the latter 
frequently containing much chlorine. 

The salt costs at wholesale twenty-five cents a pound, and 
requires to be mixed with about one-quarter its weight of 
peroxide of manganese, costing eight cents a pound, thus 
making the cost of the gas for materials alone about nine 
cents a cubic foot. 

"Where economy is considered, common bleaching powder 
or chlorinated lime can be made to profitably take the place 
of the more expensive salt as a source of oxygen. 

An average sample of bleaching powder (fresh) contains 



at least twenty-six per cent of calcium hypochlorite. This 
substance when heated to the boiling point of water splits 
up into calcium chloride and calcium chlorate. If the heat is 
increased to low redness the chlorate is decomposed into 
calcium chloride and oxygen. 

During the elevation of temperature some hypochlorous 
acid is apt to pass off; but if the apparatus is so arranged 
t hat the gas is forced to pass over or through a small quantity 
of heated lime it is arrested, decomposed, and the oxygen 
liberated — oxygen and steam only passing over. 

In a series of late experiments with an apparatus similar 
to that described below, the yield in oxygen per pound of 
common commercial bleaching powder, costing one and three- 
quarter cents, averaged four gallons, making the cost of 
materials for oxygen from this source about three and one- 
quarter cents per cubic foot, as compared with nine cents 
where potassium chlorate is used. 

The gas after passing through the wash bottles is perfectly 
odorless and nearly pure. 

Where the gas is required in small quantities, a few cubic 
feet at a time, the following simple and inexpensive appa- 
ratus answers very well: 

The retort, A, is made of common sheet iron, doubly 
lapped and riveted. The short neck, B, is slightly flaring 
so as to admit of the luting in of a piece of inch steam pipe. 
This pipe, C, is connected by a screw cap or elbow with a 
longer piece of similar pipe bent somewhat and extending 
downward two or three inches below the bottom of the retort, 
where it is joined by a U cap at its lower end with a third 
piece of iron pipe extending upward above the bottom line 
of the retort. A fourth piece of pipe is connected with this 
latter at right angles for convenience of attachment to con- 
denser and wash bottle. The space from D to E in the tube 
is loosely filled with fragments of quicklime, each somewhat 
larger than a pea. 

Two or three pounds of the chlorinated lime having been 
put into the retort, the pipe, B, is loosely inserted in the neck 
and the joint made tight with a stiff luting of clay or plaster 
of Paris. The retort is then placed on a charcoal or other 
moderate fire, the portion of the pipe containing the lime 
being in the fire. Connection is made with the condenser and 
wash bottle as soon as steam begins to come over, and as soon 
as the air in the apparatus has been displaced connection is 
made by rubber tubing with the gas bag or reservoir. 

The moisture in the heated substance first passes off 
together with some gaseous matter, the latter being decom- 
posed by the lime; then as the temperature rises and ap- 
proaches low redness oxygen is rapidly disengaged, and if 
the fire is good ten minutes' heating will suffice to exhaust 
the charge. 

The stop cock at bag or reservoir having been closed the 
retort may be slipped out, another similar one already 
charged put in its place, and the operation repeated if de- 
sired. 

The chloride of lime should not be too moist when placed 
in the retort, or the charge greater than will loosely cover the 
bottom of the vessel to a depth of one and one-half inches. 

If a sudden pressure greater than the delivery pipe can 
relieve is developed in the retort the luted joint acts as a 
safety valve. 

The sheet iron retorts do not, of course, last very long 
under such treatment. If the pipes are well washed on the 
inside with a thin paste of ocher and water and allowed to 
dry the gas and vapors passed through will not affect them 
much after the first charge. 

The lime in the tubes is usually sufficient for two or three 
charges. It is better to renew it frequently, as it is gradu- 
ally converted into calcium chloride, which melts on heating 
and when cooled requires to be washed out. 

On a larger scale retorts similar in form to those used in 
making coal gas may be advantageously employed, the large 
delivery tube, partly filled with fragments of quicklime, 
being arranged so as to pass over the fire and be kept at a 
low red heat. 

Tbe Crater of Popocatapetl. 

In a letter to the Philadelphia Record, Mr. Nathan E. 
Perkins, of Merchantville, N. J., describes at great length 
an ascent of the Mexican volcano Popocatapetl, having 
reached the crater after a toilsome climb and descended as 
far as he could without a rope. From this position a good 
view was obtained of the crater walls; the bottom was hid- 
den by ascending smoke and steam. The lower walls were 
hung with large masses of sulphur interspersed with icicles 
hundreds of feet long. 

" The crater is about one mile across, and has the appear- 
ance of a large funnel whose sides are but little inclined, and 
the bottom not visible. There seem to be three distinct rings, 
which divide it into four zones, the largest being that nearest 
the mouth. From the summit, the City of Mexico, although 
over 100 miles away, was plainly visible, and, surrounded 
by lakes, as it is, seemed like a magnificent gem set around 
with pearls. The whole great Valley of Mexico can be seen 
at a glance. At our feet lay Ameca, over 30 miles distant, 
with its luxurious growth of tropical plants and orange 
groves and banana plantations, and on the right Puebla and 
the old cities of ChiluloandTascalla, with their 305 churches 
and spires. The distant mountain of Orizaba, nearly 2C0 
miles away, the snowy peaks of Melencha, the "White Lady, 
and several others in the distance, stood arrayed before me. 
I felt fully repaid for my toil in having climbed the highest 
mountain in North America, whose summit is about 18,000 
feet above the sea level,' 
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AGRICULTURAL INVENTIONS. 

Mr. William D. Ferguson, of Blue Mound, 111., has pa- 
tented an improvement in check-row corn planters of that 
class in which the seed-dropping slide receives motion from 
a rope stretched across the field, so constructed that they can 
be operated lo drop the seed at uniform distances apart by- 
means of a smooth rope. 

Mr. Solomon P. Baughman, of Herring, O., has patented 
a simple device for regulating the depth of the furrow made 
by the plow. It consists of a clevis whose inclination is 
adjusted by a jointed screw on the plow beam. 

A combined plant setter and fertilizer distributer has been 
patented by Mary I. Goldsmith, of The Plains, Va. The 
object of this invention is to facilitate the operation of setting 
tobacco and other plants, and applying fertilizers thereto. 

Mr. John W. Witt, of Grenola, Kan., has patented attach- 
ments for connecting plows to sulkies which are so con- 
structed as to be used with a right-hand plow and a left- 
hand plow, and which will allow the plow to work with 
entire freedom and to be raised and lowered as circumstances 
may require. 

Mr. Henry Parker, of Gananoque, Ontario, Canada, has 
patented an improved potato digger so constructed as to 
raise the potatoes and soil from the ground, separate them, 
and deposit the potatoes upon the top of the ground at the 
side of the digger. 

Mr. Lovell A. Richards, of Grayson, Cal. , has patented 
an improved feeder for thrashing machines, so constructed 
as to feed the stalks of grain to the thrashing cylinder regu- 
larly and continuously, and to prevent the machine from 
being choked or jarred by irregular feeding. 

Mr. Julius Hartmann, of New York city, has patented an 
improved reversible plow which is constructed so that it can 
be reversed at the end of the furrow, can be adjusted in 
height as may be necessary, and is provided with a carriage 
that can be adjusted in width to suit the furrows. 

In potato diggers as commonly constructed scoops and 
vibrating screens have been used, but they have generally 
been only partially successful in separating the potatoes from 
the dirt, in consequence of the great accumulation upon the 
apron, which not only hinders the separation, but adds to 
the weight and draught of the machine. Mr. Henry Ar- 
nold, of Peru, N. Y., has patented a potato digger in which 
any accumulation of soil upon the screen or apron is pre- 
vented by commencing the separation at the moment the 
potatoes and dirt are taken up. 

< < ■ » — 

Tbe Pressure of Wind. 

In a paper before the American Society of Civil Engi- 
neers, Mr. C. Shaler Smith gives the results of many years' 
observations of wind pressure and its effects. He has person- 
ally visited the tracks of destructive storms as soon as possi- 
ble after their occurrence, for the purpose of determining 
the maximum force and the width of the path of the storm 
in every instance. The most violent storm in Mr. Smith's 
records was at East St. Louis, in 1871, when the wind over- 
turned a locomotive, the maximum force developed in so 
doing being no less than 931b. per square foot. At St. 
Charles, in 1877, a jail was destroyed, the wind force re- 
quired being 843 lb. per square foot. At Marshfield(Mo.), 
in 1880, a brick mansion was leveled, the force required 
being 58 lb. per square foot. Below these extraordinary 
pressures there were sundry cases of trains blown off rails, 
and bridges, etc. , blown down by gales of wind of from 24 
lb. to 31 lb. per square foot. Mr. Smith observes that in 
all his examples he has taken the minimum force required to 
do the observed damage, and has considered this as the maxi- 
mum force of the wind, although, of course, it may have 
been much higher. Some of the hurricanes were very de- 
structive, the one at Marshfield having cut down everything 
along a path 46 miles long and 1,800 feet wide, killing 250 
people. Mr. Smith has formed the conclusion that notwith- 
standing these examples, 30 lb. per square foot is sufficient 
wind pressure to allow for in a working specification. As 
reasons for this conclusion, Mr. Smith expresses doubts as 
to whether a direct wind or gale ever exceeds this pressure. 
Whirlwinds may exceed it, but the width of the pathway of 
maximum effort in these is usually very narrow. Mr. Smith 
has only found one example, already quoted, wherein the 
patli of pressures over 30 lb. per square foot exceeded 60 
feet wide. This pressure is in itself very unusual, and, re- 
ferring more particularly to railway bridges, it is stated that 
a loaded passenger train will leave the rails at this pressure 
of wind, and consequently not much could be gained by 
making the bridge strong enough to resist a storm which 
would blow a train off it. 

■» i m i «» ■ 

Clocks in the Earthquake. 

The most curious circumstance connected with yester- 
day morning's earthquake was the stoppage of all of the 
pendulum clocks hanging against eastern walls, showing ' 
that the vibration was north and south. Clocks hanging 
against other walls were not affected. In the jewelry store 
of Charles Haas there is a calendar clock, which on Satur- ! 
day night was about five hours fast. It was impossible to 
put the hands back without disarranging the gearing, and j 
the only way in which it could be regulated was to turn the I 
hands forward until they marked the right time. As this! 
process required about 15 minutes, and was exceedingly 
tedious, Mr. Haas, when he left at 9 o'clock, stopped the , 
pendulum, intending lo regulate the clock on the following 
day. The earthquake saved him the trouble. When he j 
came to his store yesterday morning the timepiece was tick- 



ing away like a pawnbroker, and what is still more remark- 
able, it was correct to a second. The town clock is pro- 
pelled by a pulley and tackle, and consequently such a mild 
convulsion as that of yesterday morning did not disturb the 
serenity of its equanimity. The final cataclysm will prob- 
ably set the old Janus-faced chronometer back a few mo- 
ments, but earthquakes never will. No material damage 
was effected by the trembler, as far as we can learn, except 
the, shattering of a few nerves and the loss of sleep attendant 
upon the excitement. The plastering of ceilings in several 
houses was badly cracked, crockery thrown from shelves, 
chimneys toppled from lamps, besides numberless unimport- 
ant occurrences of a similar character. At the jail, Officer 
Fields thought, upon awakening from a sound sleep, that 
the prisoners were trying to break out. The prisoners 
thought somebody was trying to break in. — Stockton (Cal.) 
Independent, April 11. 

■• « » > » 

Explosion of Gas on Coal Ships. 

There can scarcely be a doubt that many of the coal-laden 
vessels that annually leave our ports and are no more heard 
of are destroyed by explosions of gas. Therefore the caution 
which lately emanated from the Marine Department of the 
Board of Trade, and which appeared in our columns, pointed 
out the necessary measures that should be taken for prevent- 
ing explosions of coal gas, as recommended by the Royal 
Commission appointed to inquire into the spontaneous com- 
bustion of coal in ships, should not pass unnoticed as such 
warnings usually do. But there are other considerations in 
connection with coal cargoes that shippers and captains 
should be acquainted with. There are some descriptions of 
coal that give off a great deal more gas than others, and con- 
sequently require more attention on a voyage. Soft, bitu- 
minous coal on its transmission from the colliery to a port, 
and then thrown down the hold of a vessel, is much broken, 
and getting to something nearly akin to slack, gives off the 
gas freely, while such would not be the case were the coal 
hard and in large lumps. Some vessels having cargoes of 
soft coal are more dangerous than a colliery, for, while the 
latter is ventilated by copious volumes of fresh air being sent 
to dilute the gases, the coal on board a ship is kept from the 
air, the hatches being fastened down as if they were for that 
express purpose. After being kept in that state it may be 
for weeks, something is required, the hatches are taken off, 
and the object is sought for with a light, at which the gas at 
once fires, dealing destruction around, so that not a vestige 
of the vessel may be left to tell of the catastrophe. There is 
also the spontaneous combustion of coal to guard against, 
and in respect to which we believe not much attention is 
paid, while some descriptions are liable to take heat and Are 
the same as is the case with hay-stacks at times. 

One of the means recommended by the commission for 
ascertaining the state of a hold of a vessel having a heavy 
tonnage of coal was the use of the thermometer, so as to as- 
certain the temperature. For our part we think that the 
hatches should be frequently removed, and some means 
adopted for having communication with the coal lying at 
the top and intermediately to the bottom, so that the gas 
could find its way to the atmosphere, which it would do if 
it had the means and was not confined. But where the gas 
is pent up, especially as is the case where the coal is small, 
it only requires the means of escape and a naked light to lead 
to a conflagration that would soon destroy a vessel and every- 
thing connected with it. Ventilation is not more necessary 
in a mine than on board a coal-laden ship, so far as the cargo 
is concerned, and this should be strictly laid down by rules 
on the part of owners, for the danger resulting from the gas 
in coal, either from explosions or spontaneous combustion, 
are either not sufficiently known or sufficiently guarded 
against. — Colliery Guardian. 

—• 4 HI » ■ 

Testing STalts for Acidity. 

At the risk of being charged with repeating in this column 
what has already been several times urged, we again draw 
the attention of brewers to this subject. The existence of 
abnormal acidity in malt is not only injurious in itself, but 
this very excess of acidity undoubtedly hastens changes in 
the resulting wort and beer, which tend to their ultimate 
destruction as drinkable fluids. From the commencement 
of the malting season till the warmer weather of spring sets 
in, the development of acidity in malts proceeds but slowly, 
but after April, and especially in malts which have been 
stored for some time, the amount of acidity will be found to 
have increased. To determine with accuracy the absolute 
quantity of acid in a sample of malt is an operation attended 
with some difficulty, and requires the skill and appliances of 
a practical chemist; but a valuable comparative test for acid- 
ity can be made by any brewer with but few appliances, and 
with but little knowledge of chemical manipulation. We 
say comparative test in contradistinction to an absolute test, 
because the former will really give the brewer all the infor- 
mation he requires; he wants to compare one malt with 
another, and he is generally able to fix his own standard of 
excellence. Therefore in testing malts for acidity (and the 
remark applies equally to other qualities) all that is necessary 
for the brewer to do is to submit them all to precisely the 
same treatment. Two infusions of the malt are prepared, 
one with cold water and the other at the average mashing 
temperature, say 160° Fah. ; all samples to be tested must be 
treated in exactly the same manner as regards quantities, 
time, and temperature, and they are then passed through a 
filter paper, and the acidity determined in each by means of 
a standard alkaline solution, using delicate litmus papers as 



the indicator. It is not well to operate upon too small a 
quantity, and in practice 1,000 grammes to a liter of water 
will be found convenient. Every sample of malt must be 
crushed to the same state of fineness, and for this purpose 
an ordinary coffee mill answers admirably. The water used 
in making the infusions should be pure distilled water, unless 
a water of very constant composition, such as is supplied to 
London, is at hand. 

The standard alkaline solution is best made with ammonia, 
and can be of any desired strength, but of course very dilute; 
it may be titrated so that every cubic centimeter corresponds 
to 01 per cent of lactic acid, but any other strength will do 
equally well, as the tests we suggest are only for the purpose 
of comparing samples of malt one with another. The acidity 
of the cold infusion gives the actual amount of acid existing 
in the mult, but that of the hot infusion gives, in addition, 
the amount of acid developed during the mashing process. 
From the experience derived in the examination of many . 
hundred samples of malt, we are able to assert that the pres- 
ence of an excessive amount of acidity in the hot infusion is 
an almost sure sign of unsoundness in the malt. The differ- 
ence in the acidities of the cold and hot infusions ought never 
to exceed one-fourth of the acidity of the cold infusion; thus, 
supposing a malt gives a cold infusion requiring 20 cubic 
centimeters of the standard solution to exactly neutralize it, 
the hot infusion ought not to require more than 25 c. c. This 
method of comparative testing may also be extended to the 
color and gravity of the resulting worts, and much useful 
information as to the quality of the malt can thus be ob- 
tained. — Brewers' Guardian. 

^ 

Overworking the Undeveloped Brain. 

"Overwork," properly so-called, can only occur when the 
organ upon which the stress of the labor falls is as yet im- 
mature, and, therefore, in process of development. When 
an organ has reached the maturity of its growth it can only 
work up to the level of its capacity or faculty for work! 
Fatigue may produce exhaustion, but that exhaustion will 
come soon enough to save the organ. Repeated "efforts " 
may, under abnormal conditions, follow each other too rapidly 
to allow of recuperation in the intervals of actual exertion, 
and as the starting point will, in each successive instance, be 
lower than the previous state, there may be a gradual abase- 
ment; but even this process should not seriously injure a 
healthy and well developed organ. In short, a great deal of 
nonsense has been said and written about the "overwork" 
of mature brains, and there are grounds for believing that an 
excuse has been sought for idleness, or indulgence in a 
valetudinarian habit, in the popular outcry on this subject 
which awhile ago attracted much attention. Nevertheless 
there can be no room to question the extreme peril of '• over- 
work" to growing children and youths with undeveloped 
brains. 

The excessive use of an immature organ arrests its develop- 
ment by diverting the energy which should be appropriated 
to its growth, and consuming it in work. What happens to 
horses which are allowed to run races too early happens to 
boys and girls who are overworked at school. The competi- 
tive system as applied to youths has produced a most ruinous 
effect on the mental constitution which this generation has 
to hand down to the next, and particularly the next-but-one 
ensuing. School work should be purely and exclusively 
directed to development. " Cramming " the young for ex- 
amination purposes [college students at this time of year 
take heed. — Ed ] is like compelling an infant in arms to sit 
up before the muscles of its back are strong enough to sup- 
port it in the upright position, or to sustain the weight of its 
body on its legs by standing while as yet the limbs are unable 
to bear the burden imposed on them. A crooked spine or 
weak or contorted legs is the inevitable penalty of such folly. 
Another blunder is committed when one of the organs of the 
body — to wit, the brain — is worked at the expense of other 
parts of the organism, in face of the fact that Jhe measure of 
general health is proportioned to the integrity of develop- 
ment, and the functional activity of the body as a whole in 
the harmony of its component systems. No one organ can 
be developed at the expense of the rest without a correspond- 
ing weakening of the whole. — Lancet. 



Vanadium Ink. 

Berzelius found that by treating an infusion of galls by a 
solution of vanadate of ammonia, in place of sulphate of 
iron, he could produce an ink of remarkably good quality. 
At the time of his discovery, in 1831, it was of no practical 
interest, because the vanadates were very costly. At the 
present time their cost has been so much reduced that his 
recipe can be employed for ordinary inks, which have the 
additional advantage of presenting great resistance to most 
reagents and destructive materials. Gum arabic can be dis- 
pensed with, and the chance of moulding or alteration thus 
reduced. — Chron. lndustr. 

To Harden Finishing Varnish. 

A newly varnished carriage is liable to spot. To prevent 
this, some wash the carriage two or three times in clean cold 
water, applied with a sponge instead of using a hose; this 
will help harden the surface, and prevent it, to some extent, 
from being injured by the mud or water getting splashed on 
the job. Never let mud dry on the surface, and then wash 
off expecting to see no spots on the varnish. You will cer- 
tainly be disappointed, and the only way to remedy the evil 
will be to have it revarnished. Soft water is better than 
hard water for the washing of carriages, as the lime which is 
in the hard water is very liable to injure the varnish. 
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The Charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 

The splendid Patent Hoc Air Bath illustrated in this 
paper May 14, pajje 310, is offered very low. 

Combination Roll and Rubber Co., 27 Barclay St., 
N. Y. Wringer Rolls and Moulded Goods Specialties. 

It drives disease away, is what every one says of Vap 
Beil's " Rye and Rock. " 

Ladies can save the annoyance and expense of visiting 
a chiropodist by using German Corn Remover. 25 cents. 

Sewing Machines and Gun Machinery in "Variety. 
The Pratt & Whitney Co., Hartford, Conn. 

Wanted.— A responsible business man would be 
pleased to represent a manufacturing company in S"aft 
Lake City. Centrally located for Utah, Idaho, and 
Montana. Address J. P., Box 755, Salt Lake City, Utah. 

Houghton's Boiler Compound contains nothing that 
can injure the iron, but it will remove scale and prevent 
Jtsformation. Houghton & Co., 15 Hudson St., N. Y. 

To Business Men. —An intelligent young man, of some 
business experience, would like a situation. Anything 
honorable. Unquestionable reference. Box 985, Provi- 
dence, R. L 

Wanted —An old established machinery firm on Cort- 
land street would be pleased to represent, in New York 
city, a firm or company manufacturing a variety of En- 
gines, Boilers, etc. Address Engine. Box 773, New York. 

Why risk boiler explosion from mud? It can be avoid- 
ed, at nominal cost, by Hotchkiss' Mechanical Boiler 
Cleaner, 84 John t., N. Y. Engineers make ten per cent 
selling other parties than employers. Send for circular. 

Lead Mine for Sale.— Undeveloped, but believed to 
be very rich. Sbort distance from St. Louis, Mo. Un- 
divided half interest for sale to some one who will de- 
velop it. A fortune quickly made. Full particulars fur- 
nished only to those who have a few thousand dollars 
cash. Address W. W. Davenport, Oregon, Holt Co., Mo. 

Genuine GermanCorn Remover; not a sal ve, ointment, 
or plaster. It eradicates the corn by four applications. 

Use the Vacuum Oils. The best car, lubricating, en- 
gine, and cylinder oils made. Address Vacuum Oil Co., 
No. 3 Rochester Savings Bank, Rochester, N. Y. 

Wiley & Russell M'f'g Co. See adv., p. 333. 

Tarred Roofing and Sheathing Felts. A. Wiskeman, 
Paterson, N. J. 

Portable Railway Track and Cars. Contractors, Plant- 
ers, Miners, send for circulars. Francis W. Corey & Co., 
5 & 7 Dey St., New York ; 59 & «l Lake St., Chicago.. 111. 

Punching Presses & Shears for Metal-workers, Power 
Drill Presses. 125 upward. Power & Foot Lathes. Low 
Prices. Peerless Punch& Shear Co. ,115 S.Liberty St.,N.Y. 

Books on Practical Science. Catalogues free. Pocket 
Book of Alphabets, 20 cts. Workshop Receipts ; a reli- 
able handbook for manufacturers. $2, mail free. E. & 
F. N. Spon, 446 Broome St., N. Y. 

Essay on Inventions.— What qualities will make them 
profitable, and how to incorporate these qualities in in- 
ventions. 25 cts. postpaid. Address N. Davenport, Val- 
paraiso, Ind. 

Improved Skinner Portable Engines. Erie, Pa. 

"Rival" Steam Pumps for Hot or Cold Water; $32 
and upward. The John H. McGowan Co., Cincinnati, O. 

The Eureka Mower cuts a six foot swath easier than 
a side cut mower cuts four feet, and leaves the cut grass 
standing light and loose, curing in half the time. Send 
for circular. Eureka Mower Company, Towanda, Pa. 

The Newell Universal Mill Co., Office 34 CortlandtSt., 
New York, are mauufacturers of the Newell Universal 
Grinder for crushing ores and grinding phosphates, bone, 
plaster, dyewoods, and all gummy and sticky substances. 
Circulars and prices forwarded upon request. 

Pure Oak Leather Belting. C. W. Amy & Son, Ma- 
nufacturers, Philadelphia. Correspondence solicited. 

Presses & Dies. Perracute Mach. Co., Bridgeton, N. J. 

Wood Working Machinery of Improved Design and 
Workmanship. Cordesman, Egan & Co., Cincinnati, O. 

Experts in Patent Causes and Mechanical Counsel. 
Park Benjamin & Bro , 50 Astor House, New York. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia. Pa. 

Malleable and Gray Iron Castings, all descriptions, by 
Erie Malleable Iron Company, limited, Erie, Pa. 

National Steel Tube Cleaner for boiler tubes. Adjust- 
able.durable. Chalmers-Spence Co.,10CortlandtSt.,N.Y. 

Corrugated Wrought Iron for Tires on Traction En- 
gines, etc. Sole mf rs., H. Lloyd, Son & Co., Pittsb'g. Pa. 

Best Oak Tanned Leather belring. Wm. F. Fore- 
paugh, Jr..& Bros., 531 Jefferson St., Philadelphia, Pa. 

Stave, Barrel, Keg, and Hogshead Machinery a spe- 
cialty, by E. & B. Holmes, Buffalo, N. Y. 

Wright's Patent Steam Engine, with automatic cut 
off. The best engine made. For prices, address William 
Wright, Manufacturer, Newburgh, N. Y. 

Nickel Plating. — ^ole manufacturers cast nickel an- 
odes, pure nickel salts, importers Vienna lime, crocus, 
etc. Condit. Hanson & Van Winkle, Newark, N. J., and 
92 and 94 Liberty St., New York. 

Presses, Dies, Tools for working Sheet Metals, etc. 
Fruit and other Can Tools. E. W. Bliss, Brooklyn, N. Y. 

Cope & Maxwell M'f'g Co.'s Pump adv., page 332. 

The I. B. Davis Patent Peed Pump. See adv., p 332. 

Moulding Machines for Foundry Use. 33 per cent 
saved in labor. See adv. of Reynolds & Co., page 334. 

Machine Knives for Wood-working Machinery, Book 
Binders, and Paper Mills, Also manufacturers of Solo- 
man's Parallel Vise, Taylor. Stiles&Co.,Riegelsville.N.J. 

Skinner's Chuck. Universal, and Eccentric. Seep. 333. 

Blake " Lion and Eagle " Imp'd Crusher. See p. 350. 

Gardiner's Pat. Belt Clamp. See illns. adv., p. 349. 

For best Duplex Injector, see Jenks' adv., p. 349. 

C. B. Rogers & Co., Norwich, Conn., Wood Working 
Machinery of every kind. See adv., page 349. 

Eclipse Fan Blower and Exhauster. See adv., p. 348. 

The Sweetland Chuck. See illus. adv., p. 349. 

4 to 40 H. P. Steam Engines. See adv.. p. 349. 



For Sale.— 13 x 30 and 16 x 48 inch Horizontal En- 
gines, complete and in good order. Prices-, $700 and $950 
respectively. 35, 35, and 80 H. p. Locomotive Boilers, 
$425, $500, and $925. Extra No. 1, 22% inch, 8 roll, 4 side 
(Schenck) Planer and Matcher, in perfect order, $1,200. 
70 feet 3% inch Shafting, with Hangers, Pulleys, and - 
Couplings, 5 cts. Belcher & Bag nail, 40 Cortland St. 

Peck's Patent Drop Press. See adv., page 366. 

Fire Brick, Tile, and Clay Retorts, all shapes. Borgner 
& O'Brien, M'f'rs, 23d St., above Race, Phila., Pa. 

Silica Paints (not mixed); all shades. 40 Bleecker St , 
N. Y. 

Turbine Wheels; Mill Mach'y. O.J.Bollinger,York,Pa. 
For best Portable Forges and Blacksmiths' Hand 
Blowers, address Buffalo Forge Co., Buffalo, N. Y. 

The Brown Automatic Cut-off Engine; unexcelled for 
workmanship, economy, and durability. Write for in- 
formation. C. H. Brown & Co., Fitchburg, Mass. 

The None-such Turbine. See adv., p. 350. 
Brass & Copper in sheets, wire & blanks. See ad. p. 365. 

The Chester Steel Castings Co., office 407 Library St., 
Philadelphia, Pa., can prove by 15,000 Crank Shafts, and 
10.000 Gear Wheels, now in use, the superiority of their 
Castings over all others . Circular and price list free. 

Wren's Patent Grate Bar. See adv. page 365. 

Diamond Engineer, J. Dickinson, 64 Nassau St., N.Y. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Eagle Anvils, 10 cents per pound. Fully warranted. 

Geiser's Patent Grain Thrasher, Peerless, Portable, 
and Traction Engine. Geiser M'f'g Co. .Waynesboro. Pa. 

Houston's Four-Sided Moulder. See adv., page 364. 
Long & Allstatter Co.'s Power Punch. See adv., p. 365. 
For Mill Macb'y & Mill Furnishing, see illus. adv. p. 364. 

For Mining Mach'y, see ad. of Noble & Hall, p. 366. 
New Economizer Portable Engine. See illus. adv. p. 365. 

Rue's New "Little Giant" Injector is much praised 
for its capacity, reliability, and long use without repairs. 
Rue Manufacturing Co., Philadelphia, Pa. 

Saw Mill Machinery. Stearns Mfg. Co. See p. 364. 

Saunders' Pipe Cutting Threading Mach. See p. 366. 

For Shafts, Pulleys, or Hangers, cali and see stock 
kept at 79 Liberty St.,N. Y. Wm. Sellers & Co. 

Wm. Sellers & Co., Phila., have introduced a new 
injector, worked by a single motion of-a lever. 

For Sequeira Water Meter, see adv. on page 364. 

Toope's Pat. Felt and Asbestos Non-conducting Re- 
movable Covering for Hot or Cold Surfaces ; Toope's Pat. 
Grate Bar. C.Toope& Co., M'f'g Agt., 353 E. 78th St ,N.Y. 

Use Vacuum Oil Co.'s Cylinder Oil, Rochester, N. Y. 

Don't buy a Steam Pump until you have written Val- 
ley Machine Co., Easthampton, Mass. 

For Machinists' Tools, see Whitcomb's adv., p. 364. 




HINTS TO CORRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our requestthatcorrespondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit f rom $1 to $5, according to the subject, 
as we cannot be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of the Scientific American Supple- 
ment referred to in these columns may be had at this 
office. Price 1(1 cents each. 



(1) A. A. R. asks if either gun or powder 
is injured by leaving the gun loaded, the gun being 
the ordinary iron barrel. A. If the gun is not per- 
fectly clean (freed from the remains of burnt powder) 
and well oiled it is not well to leave the charge in any 
length of time. 2. I want a simple test for cistern 
water to tell whether or not there is sewer poison in it. 
A. Dissolve in a pint of distilled water half an ounce of 
pure tannic acid and filter the solution through filter 
paper into a clean bottle. Dissolve in another pint of 
distilled water a quarter of an ounce of pure perman- 
ganate of potash,and filter into a clean bottle as before. 
Draw off two separate pints of the well water in clean 
clear glass bottles; add to one about two fluid ounces of 
the tannin solution, put a new stopper in the bottle, and 
set i t aside for forty-eight hours. To the other sample add 
a few drops of the permanganate solution (just enough 
to impart adistinct pink tinge), and note thecolorfade 
out at once or on standing half an hour. Add to an- 
other sample of the cistern water a few drops of a fil- 
tered solution of a quarter of an ounce of pure nitrate 
of silver in a gill of distilled water, and note whether 
a white precipitate or an opalescent cloudiness forms 
immediately or on standing half an hour in the dark. If 
an appreciable quantity of sewage is present in the 
water the tanninwil! occasion a flocculentor curdy pre- 
cipitate, at first a mere cloud, which finally settles to 
the bottom as a distinct precipitate. In the permanga- 
nate test the color imparted will eoon fade out if it does 
not do so at once. The white precipitate or cloud form- 
ing on the addition of silver nitrate also indicates the 
presence of contaminating substances, especially if the 
other tests are positive. If the tannin and permanga- 
nate reactions indicated are marked the water is unfit 
for potable purposes. 

(2) F. B. asks: How can I keep a tent 
made of thin cotton cloth from mildewing without 
coloring the cloth ? A. Saturate the cloth first with a 
solution of soap and then with a strong aqueous solution 
of lead acetate or alum. Let it partially dry, then rinse 
with clean water, 



j (3) A. V. R. asks: Can you tell me of 
J glue to use for cigarettes ? I have used flour paste, but 

it is not quick enough. The glue must not discolor the 
! paper, and when dry must not show. Could you inform 
1 me what is used by the manufacturers of cigarettes ? 
I A. Thick starch paste free from lumps and containing 

a trace of clove oil to keep iteweet answers admirably. 

(4) H. C. F. asks for a receipt for pack- 
ing eggs in summertokeep forwinter. A. Dip the eggs 
in a solution of 2 oz. gum arabic in a pint of cold water, 
let them dry and pack in powdered well burned charcoal. 

(5) C. H. H. asks how to make potash 
water glass ? A. Potash waterglass is prepared by in- 
timately mixing two parts, by weight, of pure white 
silicious sand or clear quartz, and six parts of anhy- 
drous carbonate of potash, all ground to a very fine 
powder, andmelting the mixture in a large clay cruci- 
ble at a bright red heat. Carbonic acid gas is given off 
rapidly, and as soon as this ceases and the mass is in a 
state of calm fusion it is poured out on an iron plate to 
cool. This glass dissolves readily in boiling water, and 
on cooling the solution a sirupy liquid is obtained. 
This is the potash water-glass referred to. 

(6) C. J. H. asks (1) how aniline is pre- 
pared and shaped which is used with the indelible writ- 
ing pencils. A. A mixture of chalk and kaolin is made 
into a stiff paste with a strong aqueous solution of ani- 
line violet (or other soluble aniline dye) containing a 
little gum dextrine, pressed into shape and slowly dried. 
2. How to make brass, such as ia used for cheap rings 
and sleeve buttons, that will keep its luster and not 
make the fingers and cuffs black ? A. We know of no 

| practical way. 3. How celluloid is prepared and put on 
I linen such as is used for waterproof collars and cuffs? 
j A. Celluloid is composed of nitrocellulose or soluble 
cotton combined with camphor by means of strong 
I pressure and heat, under which conditions it is quite 
, plastic. 

(7) A. K. asks: 1. Does water ever get too 
cold to freeze ? If so, under what circumstances does 
it pass the freezing point without congealing ? A. At 
a temperature of about 32° Fah. pure water congeals 
under all circumstances. 2. Is the sugar that is in the 
maple sap taken from the ground, or is it manufactured 
from the material taken from the ground by the organs 
of the tree? A. A portion of the substances of which 
maple sugar is composed is derived from the soil, and a 
larger port on from the air. The sap is formed by 
chemical reactions within the tree. 3. Will evapora- 
tion be more rapid if a lid be placed over vessel while 
boiling? A. No; the contrary. 

(8) J. D. S. asks how to make brick burn a 
dark color. I have been using coal dust, which does 
not prove satisfactory. I have an amount of fireclay 
among the clay, which, when moulded, burnsa verylight 
color. A. Spray the clay while mixing with a small 
quantity of a solution of 1 lb. common green copperas 
in 4 gallons of water. Or use as a cheap substitute for 
this, ordinary acetate of iron liquor. 

(9) J. S. H. writes: I have a large marble 
slab, with two large hair oil stains on same. What can 
I use to take out the oil or to make it all. oil? Have tried 
several oils but with no effect ? It has been on for six 
years, and has soaked through. ■ What is a cheap way 
to fix it ? A. Make dry slaked lime into a paste with 
one ounce of washing soda dissolved in half a pint of 
hot water. Rub this into the spots and let it remain on 
over night. Then wash off with clean water. Repeat 
if necessary. 

(10) C. W. K. asks how to remove common 
black ink from parchment. A. Moisten the spots first 
with a strong solution of oxalic acid, then with a clear 
saturated aqueous solution of fresh chloride of lime 
(bleaching). Absorb excess of the liquids from the 
paper as quickly as possible, with a clean piece of blot- 
ting paper. Repeat the treatment if necessary, and dry 
thoroughly between blotting pads under pressure. 

(11) C. L. asks: Can you tell me how to 
dissolve rubber so as to make rubber stamps? A. The 
rubber is not dissolved. See "How to Make Rubber 
Stamps," Supplement, No. &3. 

(12) H. E. writes: I have some receipts for 
making colored fires; among them are some articles 
termed meal powder and Chertier's copper. What are 
these substances ? A. The first is gunpowder reduced 
to a fine flour; the second, fine copper filings made into a 
paste with an equal weight of finely powdered potassium 
chlorate and enough hot water, then thoroughly dried. 

(13) W. W. asks about What steam press- 
ure a mercury flask will stand. Will it be safe to put 
40 to 50 lb. pressure in them? A. It will be safe at 
three times 40 or 50 lb. 

(14) "Subscriber" asks: What would be 
the cheapest and best style to make a boiler for an 
engine 1% inch cylinder, 3inch stroke; whether upright 
or horizontal, and of what material? Also, would oil 
lamp or lamps give out sufficient heat, and what part of 
ahorse would the above be ? A. A vertical tubular 
boiler of iron. Petroleum or kerosene lamps might be 
arranged to heat it. Engine would be half horse power 
to one horse power, according to steam pressure and 
velocity at which it is run; 2 inches by 4 inches cylin- 
der would be about double the power. 

(15) C. E. T. asks: Is there any difference 
between the power required to punch a hole in iron one 
inch in diameter and one inch thick, and the power re- 
quired to punch a hole two inches in diameter and one- 
half inch thick ? A. According to the result of experi- 
ments, the power required for punching iron plates is 
directly as the area of the boundary of the bole, or as 
the circumference multiplied by the thickness. 

(16) J. D. S. writes: My engineer and I are 
in dispute on the following points,and appeal to you for 
an opinion. We wish to draw water from a stream to 
the sugar house, four hundred yards distant. Have a 
Blake pump, and will use a three-inch iron pipe for the 
suction. From the level of the water to the pump is 20 
feet perpendicular. From the level of the water to the 
top of bank, near the stream,is 22 feet. Now, will it be 
better to lay the pipe with a gradual fall throughout, 
from the pump to the water, or to make a perpendicu- 



lar lift at the stream which will carry it over the 
bank, and then fall gradually back toward the pump, 
which is two feet lower than the top of the bank near 
the stream? My engineer says it should be put with the 
fall from pump to water, and use thin check valves in 
the length of the pipe. I hold the contrary opinion, and 
especially that more than one check valve is worse than 
useless, as it is only an additional weight for the pump 
to lift. He insists that he can, by laying a pipe as he 
says, and with several check valves, make a pump raise 
water forty feet perpendicularly with ease. A. If the 
pipe rs tight, it makes little difference which plan is 
adopted. Your engineer is " all wrong " in saying that 
he can lift the water 40 feet by using a number of check 
valvee. A multiplicity of check valves increases the 
difficulty. 

(17) J. R. D. asks: 1. "What is the best 
lubricant for two wood surfaces? A. Pure refined tal- 
low or lard, with a little black lead. 2. What is the 
formula for finding the theoretical horse power of a 
given head of water ? A. One horse power is 33.000 
lb. lifted 1 foot high per minute. For water power mul- 
tiply the weight of water falling over the dam per 
minute by the amount of fall and divide by 33,000, the 
result is the theoretical horse power. When applied to 
water wheels the net power is from 60 io 80 per cent, 
according to the kind and perfection of the wheel. 

(18) G. E. asks: How can I make the so- 
called liquid slating for blackboards ? A. Shellac, 1 lb ; 
borax, 4 Jb. ; water, 4% gallons. Heat the water to boil- 
ing, add the borax, and when this is dissolved gradually 
add the borax, and continue the boiling until the latter 
is dissolved; then introduce lampblack, 2 oz.; silicate 
of soda (a sirupy solution), 8 oz.; fine silica, 1J^ lb. 
Stir well together and add enough hot water 10 reduce 
it to the proper consistence for use. 

(19) S. C. D. asks if brass pipe for conduct- 
ing water for domestic use would be safe; would water 
so conducted and at times standing in brass conducting 
pipes, be perfectly free from any poisonous or injuri- 
ous properties, and positively safe to use? A. Brass is 
not a proper material for pipes conveying potable water. 
Water that has remained in such pipes for any length of 
time is not fit to drink or for cooking. Use iron or 
wood pipes. 

(20) M. R. P. writes: I am painting with 
oil colors on gold and silver leaf. To preserve the bright- 
ness of the painting some kind of varnish is necessary. 
What kind can I use so as not to damage the gold or 
silver leaf ? A. Photographer's clear plain collodion 
answers very well. 

(21) W. II. B. asks: Is there anything that 
will neutralize the oxide of iron in glass sand, which in 
melting renders the glass dark colored and full of sand 
or small blisters ? A. The introduction of a little oxide 
of manganese will improve though it will not eradicate 
the color. Fine glass cannot be made from such 
sand. 

(22) G. M. P. asks: What is the proportion 
of coal to the amount of glass melted in the manufac- 
ture of glass table ware ? A. In the old method of 
melting glass it required 1% pounds of coal to melt a 
pound of glass; in Germany, where coal is expensive, 
the glass manufacturers claim to be able to melt a 
pound of glass with a pound of coal. There are glass 
melting furnaces running successfully in Pittsburg, 
which melt seven pounds of white glass for table ware 
with one pound of coal. 

(23) E. W. M. asks: What is the nutritive 
value of fish as food as compared with other articles of 
flesh diet ? A. According to ProfessorAtwater: Taking 
medium beef at 100, we should have, as the nutritive 
value of like weights of fish free from bone: Medium 
beef, 100; fresh milk, 23 8; skimmed milk, 18'5: butter, 
124; cheese, 155; hens 1 eggs, 72; codfish, fresh, 68; 
flounders, 65; halibut, 88; lake trout, 91; eels, 95; 
shad, 99; salmon, 104; salt mackerel, 110; dried cod- 
fish, 346. 

(24) R. H. asks: Are there any coal mines 
successfully worked under the sea ? A. A number of 
English coal mines are being worked under the ocean. 
In Northumberland the net available quantity of coal 
under the sea is estimated at 403,000,000tons, and on the 
Durham coast under the sea, including a breadth of 
three and a half miles with an area of sevent3'-one square 
miles, 734,500,000 tons. The latter mine is in a vein of 
an aggregate thickness of thirty feet, distributed in six 
seams. 

(25) T. A. W. asks how much lap there 
is on the steam and exhaust valves of the Corliss 
engine; also, if there is' any way of setting the valves 
except to take off the cylinder heads. A. The lap is 
different in the different sizes of engines and engines 
running at different velocities. You can set the valves 
by having the position of the openings and the section 
of the valve marked at some proper place on the out- 
side. 

(26) W. L. asks why the screw propeller 
is used in preference to the paddlewheel for ocean navi- 
gation. A. Because: 1. The machinery weighs less and 
Dccupies less room than for paddlewheels. 2. Its pro- 
pelling power is not so much affected by the varying 
draugnt of water. 3. Its propelling effect is not reduced 
in a sea way and by the rolling of the ship, as is the case 
with paddle wheels. 4. It is much less liable todamage 
from heavy seas. 

(27) J. B. asks if an engine of the follow- 
ing dimensions is well proportioned: Cylinder 7x20, 
with a two-flue boiler. What is the horse power of such 
engine and what sized boiler is required ? A. Your 
proportions are very good, unless you wish to run at a 
high velocity, Ihen a shorter stroke will be better. The 
engine, will develop about 23 horse power at 120 revolu- 
tions per minute. Boiler 38 inches diameter by 23 
feet long, 2 flues 12 inches diameter. Of the speed of the 
engine is less than 120, a smaller boiler will answer. 

(28) W.E. F. L. asks: What is the cheap- 
est way to magnetize ^mall steel bars to saturation ? 
The bars are from 2 to 3 oz. in weight. A. You will 
find full information on this subject on page 379 (36), 
(Scientific American, for December 11, 1880, vol. xlni. 
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(29) W. B. R. asks how to soften hard cast 
iron so that it can be filed and fitted easily. The cast- 
ings we want to use are so thin that heating breaks 
them. A. The metal may be superficially softened by 
packing the pieces in dry oxide of iron or powdered 
hematite iron ore in an iron box, heating the whole to 
redness and keeping up the heat for twenty-four hours 
or more. The contents of the box must be allowed to 
cool down slowly 

(30) T. M. inquires as to the action of glue 
on porcelain, when allowed to dry in a porcelain evapor- 
ating dish. The glue causes the glazing to crack and 
flake off. I placed some glue in a glass vessel, and 
found that when it solidified and contracted it caused 
the glass to flake. If this is a common case I have failed 
to notice it before. Is it due to mechanical action 
alone ? A. The flaking of porcelain and glass surfaces 
by glue in drying has been frequently noted. The only 
requisite is that the glue be strong and hot and the ves- 
sel clean. It is due to mechanical action.— Your min- 
erals were reported under appropriate headings in a 
recent issue. 

(31) 0. H. asks for a good work on amal- 
gamating and milling. We are running over silver 
plated copper plates, using cyanide of potassium to clean 
with, but cannot get the plates in good order, the quick- 
silver running off. What should we use to prevent this? 
A. Consult, Percy's "Metallurgy of Gold and Silver." 
Address the book dealers who advertise in this paper. 
Wash the plates with a strong hot aqueous solution of 
caustic potash. Rinse off thoroughly with water, then 
try the mercury, with a little dilute nitric acid if ne- 
cessary, at first. 

(32) J. H. asks: 1. Is it lawful for any one 
to make a patented article, without permission from the 
owner of the patsnt, providing the person makes it for 
his own use solely, and not to sell ? A. Any one may 
make a patented article for experimental purposes, but 
notf or actual use. See "Rights of Investigators," page 
328, vol. xxxix. 2. What would be proper size, bore of 
cylinder, and stroke for engine of steam launch, 33feet 
keel, 8 feet beam, to make seven miles an hour? A. 
? to 8 inch cylinder by S inch stroke. 3. The amount of 
pipe necessary to make a coil boiler for such an engine? 
A. There should be pipe enough in coil boiler to give 
not less than 300 feet surface. 

(33) W. F. K. writes: I have a small stream 

of spring water about 20 inches square, or rather 20 
square inches as it runs, that is 10 inches wide and 2 
inches deep, could raise the head to 20feet high. Would 
like to know the best water wheel to get, and what 
would be the greatest amount of power that could be 
got out of the water under a 20 foot head? A. We can- 
not tell anything about the power, as you do not give 
the quantity of water per unit of time. A turbine is 
the best wheel for you. Address dealers who advertise 
in our columns. 

(34) M. F. J. asks: 1. Can a reliable watch 
be affected or made to go faster, on account of its owner 
taking shocks from a small induction coil? A. No. 
2. Can an induction coil be compared to a dynamic 
machine for lights ? A. No, it would be impossible to 
substitute onef or theother. An induction coil isnot 
adapted to electric light purposes. 

(35) W. C. B. writes: 1 have tried to put 
up an acoustic telephone, from office to dwelling, dis- 
tance about 200 feet, and cannot get it working satis- 
factory. The-re Beems to be too much vibration or buzz- 
ing noise in the diaphragm, as though the words 
spoken could not get out fast enough. Will you please 
state through correspondence column, Scientific 
American, where the fault lies? My boxes are 6x6x6 
inches, with drumhead diaphragm 6 inches square,form- 
ing a slight cone, with a cover over the front and 
around hole of 4)£ inches in that cover, forming a small 
chamber in front of diaphragm of about half an inch. 
Back of diaphragm I have packed cotton to partly take 
away that vibration. I use common iron wire insulated 
with string (wire is about one-thirty-second of an inch 
thick), forming four right angles. Wire is moderately 
taut and does not touch anywhere but the diaphragm 
and strings to form the angles. There seems to be no 
difficulty as to quantity of noise; we can hear that very 
plainly 20 feet away from box; only as to distinctness, 
we have experimented every way, and cannot strike the 
right thing. A. Your diaphragm is too large. Make it 
from 2 to 2>£ inches in diameter, of thin sheet iron 
(ferrotype plate) or tin, and turn your corners with an 
angle less acute than a right angle; that is, use two or 
three suspenders at the corners instead of one. 

(36) Dr. N. J. S. writes: When sheets, 
handkerchiefs, and other linen or cotton fabrics are 
soiled with vaseline, and afterwards washed in soap 
suds or boiled in lye. the stain disappears. When the 
articles are ironed, however, the heat causes the stain, 
which looks like a grease spot, to reappear. Neat 
patients complain that their bed linen and clothing is 
thereby rendered unfit for use. What is the remedy ? 
A. The best way is to put the stained pieces to soak 
for ten or fifteen minutes ma quantity of deodorized 
benzine (a common commercial article) sufficient to 
completely cover them. Wring out and hang up the 
pieces for about ten minutes, when they will have dried 
sufficiently to put in the soap suds. 

(37) J. A. D. writes: I have a Niagara 
pump. 4 inches suction and 2 inches discharge, and I can- 
not make it pump hot water it pumps cold water all 
right. Can it be made to pump hot water y The valves 
and rings are all metal. The heater is an old boiler {with 
the flues taken out and the ends closed up), 24 feet long, 
40 inches diameter, and the exhaust goes through it. 
Cold water is pumped into the heater with a Blake pump. 
The heater sits 4 feet above the pump, and it is to sup- 
ply seven boilers 25 feet long, 40 inches dameter, with 
two flues carrying 90 lb. of steam. As soon as the water 
gets hot in the heater, after running half an hour it 
pounds bad and blows out the packing from the water 
cylinder. I took off the air chamber, and it worked a 
/ittle better, but not much. A. The hot water produces 
a vapor in the pump which prevents the valves from 
acting, especially if there are large vacant spaces in the 
pump; it would work better if the tank were 10 or 12 
feet or more above the pump instead of 4 feet; any 



good force pump will pump hot water if the supply of 
water is a good height above the pump. Write the 
manufacturers of your pump. 

(38) H. O. asks how to charge horseshoe 
and bar magnets. A. The quickest and best way to 
magnetize steel bars is to place them centrally in 
a suitable coil, and then connect the helix with the 
wires from a dynamo-electric machine or powerful bat- 
tery for a few seconds, remembering to break the cur- 
rent before removing the magnet from the coil. If the 
source of the current is a dynamo machine, the coil 
should be about 2% inches long, and should consist of 
tenor twelve layers of No. 12 magnet wire. If a battery 
is used, a coil \% inches long, composed of fourteen or 
sixteen layers of No. 16 magnet wire, will be the best. The 
internal diameter of the coij should be only large enough 
to admit the bars easily. A battery of six Grenet ele- 
ments, each having an eff ectivezinc surface of 30 square 
inches connected in series, will do the work very well 
pn small magnets; such, for instance, as are used in 
telephones. Where a number of magnets are to be 
made at one time the bars may be passed in a continu- 
ous line through the coil, always keeping three bars in 
contact end to end, adding one above the coil before 
taking oneoff below. In this manner sixty bar magnets 
have been strongly charged in ten minutes. Horseshoe 
magneta cannot be charged so readily. There are two 
or three ways of charging them. One way is to place 
them in contact with the poles of a very strong electro- 
magnet, removing them after breaking the current; 
another method is to place each limb of the magnet in a 
coil adapted to the current to be used; and still another 
method is to employ a single coil, inserting one pole of 
the magnet into the coil in one direction, thus breaking 
the current, and inserting the other pole into the coil 
from the opposite direction. It is well to remember that 
the magnet will be very much impaired if the current 
is not broken before removing it from the coil. The 
secret of success in chargingmagnets is to have a strong 
current It is impossible to make magnets satisfactorily 
without this all-important requisite. As to the quality 
of steel best adapted to this purpose, machinery steel, 
hardened and not tempered, answers admirably. For 
horseshoe magnets German spring steel is the best. 
Tool steel answers well if hardened and drawn to a straw 
color. The steel receives its maximum charge almost 
instantly. It is useless to allow it to remain under the 
influence of the magnetizing current more than a few 
seconds. 

(39) E. R. T. asks how to make pure oxy- 
gen gas. A. Mix pure crystallized potassium chlorate 
with about one-quarter its weight of pure black oxide 
of manganese, and heat the mixture in a copper retort, 
with large delivery tube, until the gas begins to come 
over. Conduct the gas through a large empty bottle (to 
avoid accident by back pressure), then through a strong 
solution of iron sulphate (copperas), and then through 
an iron tube several feet in length, filled loosely with 
fresh quicklime in granular lumps (free from dust). 
Collect in a rubber bag. An ordinary mouthpiece an- 
swers well enough if the air from the lungs is expelled 
through the nostrils, or so as not to contaminate the 
contents of the bag. The heat should be continued 
under the retort with caution to avoid too rapid a dis- 
engagement of the oxygen until no more gas comes 
over. 

(40) O. E. C. asks for a receipt for white- 
wash for out-of-door work. A. For brickwork exposed 
to damp take one-half peck well burned quicklime, fresh 
from the kiln, slake with hot water, enough to reduce it 
to a paste,and pass it through a fine sieve ; add a gallon of 
clean white salt which has been dissolved in a small 
quantity of boiling water, and a thin smooth paste, also 
hot, made from 1 pound fine rice flour; also one-quarter 
pound best white glue, made in the water bath. Mix 
together, stir well, and one-quarter pound best Spanish 
whiting in 5 quarts boiling water, stir, cover over to re- 
tain heat and exclude dust, and let it stand a week. 
Heat to boiling, stir, and apply hot. The above propor- 
tions will cover 40 square yards. 2. Also the best way 
to refine cider for family use? A. See pp. 394 (7) and 
(15V vol. 39, and 299 (24) and 28 (46), vol. 38, Scien- 
tific American. 

Minerals, etc. — Specimens have been re- 
cei ved from the following correspondents, and 
examined, with the results stated: 

F. C. R.— Iron pyrites— sulphide of iron— contains 
traces of gold. — A- M.— A varieLy of bituminous coal 
containing much sulphur.— E. S. H. — 1. Encrinites or 
stone lilies. 2. Niagara limestone. 3. Fibrous talc. 
— R. McA.— A variety of fine silicious clay. 
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INDEX OF INVENTIONS 

BOR WHICH 

Letters Patent of the United States were 
Granted In the Week Ending; 

May 10. 1881, 

OD EACH BKABING THAT DATE 

[Those marked (r) are reissued patents.] 



A printed copy of the specification and drawing of an 
patent in the annexed list, also of any patent issued 
since 1866. will he furnished from this office for one dol- 
lar. In ordering please state the number and date of the 
patent desired and remit to Munn & Co., 37 Park Row 
New York city. We also furnish copies of patents 
granted prior to 1866; but at increased cost as the speci- 
fications not being printed, must be copied by hand. 



Advertising inkstand. A. I. B. Knight 241,380 

Air brake apparatus. F. W. Eames 241,383, 241,325 

Animal trap, J. Quigley 241,155 

Annunciator index, electric, W. R. Cole 241,305 

Atomizer, A. F. Elliot 241,337 

Axle, carriage. H. Killam 241.376 

Axle, wagon. J H. & E. M. Keller 241,223 

Bag machine, D, Appel 241.114 

Baling press, P. K. Dederick 241.196 

Band wheel, J. W. McKee 241,393 



Barb making machine. M . W . Watkins 241,256 

Barrel trussing machine, E. & B. Holmes 241.139 

Beading machine, C. M. Rohn 241,157 

Bed, E.S. Griffith 241.355 

Bed bottom, spring woven wire, Dunks & Ryan .. . 241,321 

Bed. folding, E. S. Griffith 241,210 

Bed, folding cot, E. S. Griffith 241,356 

Belt, grain conveyer, L. R. Fix 241,340 

Belt.sand.J.Obart 241,152 

Belting, A. E. Foth 241,132 

Blasting powder, T. P. Sleeper 241,163 

Bleaching and dyeing cotton, process of and appa- 
ratus for, F. Wilkinson. 241,464 

Bilge water, apparatus for discharging, J. J. De 

Kinder 241,313 

Boiler furnace, steam, H.McElroy 241,392 

Boiler fnrnace. steam, O. D. Orvis 241,153 

Bookcase, revolving. J. Danner 241.123 

Boot and shoe guard, D. A. McDonald 241,391 

Boot and shoe soles, machine for moulding, J. B, 

Johnson 241,221 

Bootand shoe tip, J. W. Rogers 241,423 

Boot cl eaner, J . W . Dowler 241,318 

Bottle cooler, W. Keech 241.142 

Bottle stopper. R. F.Osgood 241,410 

Bottles, crate or basket for carrying, J. Close 241,303 

Boxes and cases, provision and other, F. S. Colas. 241 304 

Bridle bit. B. W. Jones 241,141 

Buckle, tug. J. S.Nelson 241,403 

Burial caskets, outer case for, G. W. Boyd '241,282 

Cable ways, switch for endless, H. Caseholt . ... 241,299 

Can, nozzle, J. W. Farrell 241,339 

Can sealing apparatus, U. A . Woodbury . . . .241,264,. 241,265 

Cane and umbrella, combined, M. A. Dees 241,312 

Cap and process of manufacture, D. W. Northrup 241,149 

Car and feeding device, stock, J. A. Haydon 241,359 

Car brake, automatic, D. S. Randolph 241,156 

Car brake reel attachment, I. H. Randall 241,238 

Car coupling, W. J. Stethem 241.165 

Car, stock, H. Ulowayet al 241,220 

Car, stock, I. Kltsee et al 241,378 

Car, stock, M. F. Seeley 241,161 

Carbon black, manuf . of, J. Howarth (r) 9,696, 9,697 

Card cutter, A. Johnson 241,372 

Carriage curtain fastening, F. J. Flowers 241,342 

Carriages, parasol attachment for children's, J. 

A. Orandall 241,122 

Cart, self-loading, J. L.Hubbard 241,366 

Chain, ornamental, H . A. Church 241,189 

Chandelier for burning oil, A. P. Steinmeyer 241,440 

Churn power, C. M. Trautmann 241,450 

Churns, etc., cover fastening for, Davis & Mister. 241,310 
Cigar bunches, machine for assisting in making, 

A.C. Schutz 241,160 

Cigarette machine, pocket, H. W. Thurston 241,250 

Clutch , automatic, C. J. B. Ward 241,460 

Coffee, etc., machine for cleaning, scouring, and 

polishing, J. Burns 241,296 

Coffee roaster, J. Burns 241,294, 241,295 

Collyrium, M. S. Judah 241,222 

Comb. P. H.Drake 241,126 

Comb, J. Hart 241,211 

Comforter. H. A. Stearns 241,245 

Compounds for treatment of piles, making, A. W. 

Brinkerhoff 241,288 

Cone press, J. Selwig 241,243 

Cenveyer, H. A. Barnard 241,278 

Cork cutter, R. S. Noyes 241,151 

Corn busker, field, C. A. Pennington 241,414 

Cornice, window, J. M. Montgomery, Jr 241,409 

Corset, W. J. Brewster 241,287 

Corset, J. A. Ordway 241,408 

Cotton picker, A. R.Nixon 241,406 

Crozing machine, R. B. Mitchell 241,232 

Cuff or wristlet, I. B. Kleinert 241,224 

Cultivator, Brenner & Fraser 241,286 

Cultivator, sulky, N. Dulaney 241,319 

Cutterbody, C.R.Wilson 241,175 

Cutter frame, W. Bruening 241,292 

Cutter, head, G. J. & S. J. Shimer 241,432 

Cylinders, machine for straightening and holding 

sheet metal, D. Rolston 241.424 

Desk and bedstead combined, E. G. Wheeler 241,173 

Door check, J. H. Coffman 241,190 

Drums, hook attachment to, E. J. Cubley 241,195 

Ear jewels, fastening for, G. W. Washburn 241,462 

Earring fastener, G. Krementz 241,381, 241 ,382 

Edible composition, L. M. Haskins 241,357 

Ejector, air. F. W. Eames 241,331, 241,334 

Electric circuit, W. W.Jacques 241,371 

Electric machine, dynamo, W.Elmore 241,198 

Electric machines, armature for dynamo, Sawyer 

& Knowles, 241,242 

Electric wires and lamps in cities, support for, 

W.C.Allison 241,179 

End gate, wagon, A.C. Badgley 241,117 

End gate, wagon, W. Emery 241,199 

Evaporating pan. J. E. Weaver 241,258 

Evaporating saline and other liquids, process of 

and apparatus for, J. E. Weaver. .241,257 

Faucet, T. F.Conklin 241,191 

Faucet, filtering, W. M. Sack 241,427 

Feed rack, F. A. North 241,234 

Fellies, machine for troughing metal plates for 

the manufacture of, D. & A. W. Davis 241,309 

Fences, machine for twisting barbed wire for, 

T.V. Allis 241,271 

Fertilizers from blood, manufacture of, R. Wer- 

dermann 241,463 

Fifth wheel, vehicle. J. J. Cobb 241,120 

Fifth wheel, vehicle, J. G. Ebken 241,336 

Fifth wheel, vehicle, J. B. Tainter 241.443 

File, bil I , J. E. Gorman 241,350 

File, bill, C. W. Lord 241,388 

Filter, J. Grant 241,352 

Filtering tank. A. G. Fell 241,203 

Finger ring, D. Untermeyer 241,453 

Firearm, breech-loading. J . W . Wilson 241,436 

Firearm, revolving, A. L. Sweet (r) 9.704 

Fireproof material for building purposes, W. H. 

Beers 241.281 

Fishing seines or nets, float for, G. Norwood 241,150 

Flower holder, C. A. Fautz 241,201 

Flower pots, wire window rack for. H. R. Van Eps. 241,454 
Fluted trimmings, machine for making, Kersten 

& Schaupp 241,143 

Fruit drier, G. C.De Lametter 241.314 

Fruit drier, G. S. Grier 241,354 

Fruit in boxes, machine for packing evaporated, 

N. S. Gilbert 241,348 

Furnace door attachment. A. J. Simmons 241,433 

Furnaces, sawdust feeder for. M. Garland (r). .. 9.695 

Gas apparatus, Granger & Collins, Jr 241,131 

Gas, apparatus for obtaining an illuminating and 

heating, E. B. Neynolds 241,419 

Gas burner cleaner, J. B. De Luna 241,197 

Gas lighting apparatus, electric, O. S. Armstrong. 241,115 
Gases and vapors, apparatus for combustion of, 

J. P.Gill 241,208 

Globe, time. L. P. Juvet (r) 9,702 

Glucose, manufacture of, A. Q. Fell 241,203 



Governor for cotton gins and cotton gin feeders. 
L. D. Forbes 

Grain, etc.. apparatus for pulverizing and granu- 
lating, A. .Mechwart .. 

Grain binding machine, C. L. Travis 

Grain conveyer, L. K. Fix 

Grate, fire, T. R. Houston 

Gun, machine, D. C. Farrington 

Hame fastener, J. Gilson 

Hame fastener, J. Lepine 

Hame loop, A. Arter 

Hammer, hush , J. B. Sullivan 

Hammer, power, L. Brady 

Harrow, spring tooth, A. J. Nellis 

Harvester, J. P. Adriance 

Harvester, C. J. Lilloe 

Harvester guard finger, E. S. Snyder 

Hat bodies, etc., machinery for felting, J. T. War- 
ing 

Hat felting process and apparatus. G. Yule 

Hat sizing machine, G. Yule 

Hay and cotton press, W. J. F. Liddell 

Heat and power in cities, system for distributing, 
J. Newton 

Heel shave blades, making, O. E. Dunham 

Hide and pelt working machine, E. D. Warren 

Hides, machine for boarding and breaking raw, 
W. Coupe 

Hinge, Baush & Fleming 

Hinge, awning blind, C. Garlick 

Hinge, spring, A. Worden 

Hoof parer, H. L. Watts 

Horse detacher. H. L. Watts 

Horse toe weight, P. Broadbooks 

Horse toe weight, J. H. Fenton 

Horsesho'e, E. S. Folger 

Horseshoe nails, machine for forging, L. S. Parre 

Huh band, detachable interior, W. I. Atwood. . . . 

Hydrant, R. Peet 

Hydrocarbon burner, J. S, Hull 

Hydrocarbon burner, J. Donald 

Inkstand, w. C. Hicks .-. 

Iridium, fusing and moulding, J. Holland 

Kettle, steam, F. K. Clarkson 

Knit fabrics while being cut and sewed, device 
for securing, S. Arnold 

Knitting machine, H. C. Shaw 

Lamp, J. M. Carnahan 

Lamp. \V. M. Jackson 

Lamp. W. B. Robins 

Lamp burner, E. B. Requa 211,417, 

Lamp bracket, suspension, B. Porter 

Lamp, electric, C. A. Hussey 

Lamp, electric, Sawyer & Street 

Lantern, A. M. Duburn 

Lantern lighting device, G. L. Sackett 

Lantern, signal, J. H. & J. M. Williamson 

Last, F. H. Holden 

Latch, locking, P. Lacroix 

Lead and crayon holder, J . Hoffman 

Leather scalloping machine, 1. P. Hall 

Leather skiving machines, cutting disk for, C. 
Amazeen 

Lever, adjustable, F. A . Pratt 

Lime and cement kiln, E. Ziegler 

Loom pickers to their staves, attaching, P. T. 
Fortin 

Mackerel, etc., preparing and preserving, P. Brick 

Meat chest, O. C. & W. A. Frame 

Measuring machine, cloth, A. & S. S. Ross 

Medical compound, A. Lange 

Metallic objects from rust, etc., protecting, T. J. 
Mayall 

Meter, B. Holly 

Middlings purifier, L. Gathmann 

Middlings purifier, W. Tucker 

Milk, centrifugal machine for creaming, D. M. 
Weston 

Milk cooler washer. Brown & Gaige 

Millstone driver and rynd. H. W. Vitt 

Millstone sharpener, P. Graham 

Mitten, knit, C. E. Wakeman 

Mop wringer, W. Taylor 

Mordant, S. Mellor 

Motion, device for converting, J. S. Adams et al.. 

Music boxes, spring motor for, R. Karrer 

Music rack, C. Parent 

Nut lock and bolt, A. McKenney 

Oatmeal machine, L. G. Thorp 

Ore concentrating machine, A. M. Rouse 

Ore roasting furnace, N. M. Langdon 

Ore separator, A. M. Rouse 

Packing, piston, W . Tempi e 

Packing, valve stem, C. C. Jerome (r) 

Padlock. G. M. Barth 

Pantograph, W. V. Oothout 

Paper bag machines, former for, D. Appel 

Paper box. B. Osborn 

Paper mills, trimmer and slitter for, J. M. Shew. . 

Paper pulp from wood, machine for manufactur- 
ing, E. M. Ball 

Paper pulp from wood, process of and machinery 
for making, A. Dean 

Pen, fountain, F. Holland 

Photographer's negative retouching machine, C. 
Clifford 

Photographic camera lens, A. Steinheil 241,437, 

Pianoforte frame, upright, A. H. Hastings 

Piano legs, machine for shaping, W. Dietrich 

Pigeon starter, J.J. King 

Pipe coupling, F. W. Eames 

Pipe coupling, S. T. Williams 

Pipe cutter. Jacobs & Jamer 

Pitcher, ice, J. II. Brown 

Pitcher or molasses jug, cream, J. M. Bauman . . 

Planing machine metal, E. A. Thwing.. 

Planter, corn, A. C. Evans 

Planter, corn, B. P.Snyder 

Planter, cotton. J. G. Walton 

Planters, check line guide for corn, G. D. Haworth 

Post office drawer, Steinmetz & Chambers 

Preserving can, C. H. Fry, Jr 

Printing machine, S. D. Tucker 

Printing press, C. B. Cottrell (r) 9,700, 

Printing press, oscillating, F. H. Richards 

Processing apparatus, F. C. Nicodemus 

Profile gauge, D. Ruge 

Propeller blade, perforated, H. D.Deane 

Pump, force. F. W. Eames 

Pump, force, C. Verniaud 

Pumps, gearing for operating a series of, F. 

Crocker . . 

Rag picking machine, T. Kershaw 

Railway frog, F. C. vv eir 

Railway signal apparatus, electric, W. R. Sykes. .. 

Railway switch, F. C. Weir 

Railway switch, automatic, R. P. Garsed 

Railway tie, W. C. Lutz 

Reaper and mower, combined, G. O. Proper 

Refrigerator, J. Morgan 

Refuse conveyer, pneumatic, I'. Thorpe 

Rendering lard, etc., O. F. Boomer 



241,470 

241.397 
241,451 
241 ,341 
241,364 
241,130 
241,349 
241,145 
241,275 
241,166 
241,285 
241.402 
241,269 
241,229 
241,436 

241,461 
241,266 
241,267 
241,384 

241,404 
241,322 
241,171 

241,308 
241,280 
241,205 
241,168 
241,170 
241,169 
241,289 
241,131 
241,343 
241.413 
241,177 
241,154 
241,219 
241,li'5 
241,214 
241,216 
241,301 

241,116 
241,162 
241,298 
241,140 
241,422 
241,418 
241,416 
241.366 
241,430 
241,127 
241,428 
241,263 
241,136 
241,225 
241,362 
24l;i35 

241.178 
241,236 
241,268 

241.345 
241,187 
241,347 
241,426 
241,144 

241,230 
241,217 
241,133 
241,252 

241,172 
241,290 
241,456 
241.351 
241,458 
241.445 
241,398 
241,176 
241,373 
241,412 
241 394 
241,249 
241.240 
241,227 
241,239 
241.247 
9,703 
241.279 
241,235 
241,113 
241,409 
241.431 

241,277 

241,311 
241,215 

241,302 
241,438 
241,212 
241,316 
241,377 
241,324 
241,465 
241,370 
241,291 
241,183 
241,448 
241,129 
241,435 
241,459 
241,358 
241,439 
241.204 
241.168 
9,701 
241,421 
241.405 
241,241 
241,121 
241.335 
241,455 

241,192 
241,375 
241,259 
241,246 
241,260 
241,206 
241,389 
241,237 
241,401 
241,447 

24iai» 
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DESIGNS. 



Album cover, C. Wagenfohr. 

Burial casket, W. M. Reid 

Carpet, T. J. Stearns 

Cigar box, Winterberg & Rosenberg 

Clock case, II. J. Davies... 

Clock stand, H. J. Davies 

Fork and spoon handle, H. B. Dominick. . 

Game board, D. L. Wilcox 

Sign, watch, L. S. Grout 

Stove, cook, J.Beesley 

Stove, cooking, T.J. March 



. 12,253 
12,256 

12.257 

12,260 

. 12,252 

. 12,251 

, 12.250 
12,25!) 

. 12,254 
12.248 
12.255 



English Patents Issued to Americans. 

From May 6 to May 10, 1881, inclusive. 
Boot heel burnisher, Z. Beaudry et ah, Lynn, Mass. 
Boots and shoes, waterproofing, G. Spencer, Chicago, 111. 
Cards, exhibition, E. S. Boynton. Bridgeport, Conn. 
Car wheels, E. L. Taylor, Philadelphia, Pa. 
Electric li^ht (2), T. A. Edison, Menlo Park, N. J. 
Harvester, S. D. Maddin, St. Paul, Minn. 
Lacing hooks, G. \V. Prentice, Providence, R. I, 
Middlings purifier, Christian Bros., Minneapolis, Minn. 
Ore crusher, P. \V . Gatea, ( hlcago. III. 
Ores, desulphurizing, E\ W. v\ iesebroek. New York city. 
Paper folding machine, VV. C. Cross, Boston, Mass. 
Refrigerator, pneumatic, M. J. Klein, New York city. 
Rotary engine, H. Thibault et ah, s^an Francisco, Cal, 
Separators, J. Sternberg. Boulder, Col. 
Springs, car, B. S. Clark etal., New York city. 
Sugar, manufacture of, A. Brear. Saugatuck, Conn. 
Terra cotta blocks, manuf. of, A. Reeve, Camden, N.J, 
Zinc pigment, white. J. Cawley, Newark, N. J, 



Rocking chair, W. E. Buser 241,297 

Rocking chair, reclining, E. J. Smith 241,434 

Rolling pin, G. A. Twele 241,253 

Rubber spring, India, D. F. Turner 241.452 

Rubber tubing and machinery therefor, making, 

T.J.Mayall 241,231 

Saddle, harness, A. Gilliam 241,209 

Sanding machine, O. Sawyer... 241,429 

Sash holder, C. M. Keefer 241,374 

Saw teeth, machine for setting. J. W. Wilt 241,467 

Sawing machine, CM. Trautmann 241,449 

Scales, pocket, I. S.Hopkins 241.363 

Seal, car, F. O. Minor 241,399 

Seams of cans, machine for closing the, R. Wag- 
ner 

Seeding machine seed cup, J. R. Rude 

Sewing machine clutch, W. P. Barker 

Sewing machine, shoe. Sawyer & Estey (r)... 

Shaft bearing, C. B. Richards 

Sheet metal cutting machine, E. M. Wilbor.. 

Shoe, T. A Collins 

Shot case, B. Corwin 

Shutter bower, J. Escoubes 

Sign, changeable, J. O. Belknap 

Skate, roller, W. Akin 

Sluiceway gate, automatic, J. B. Tainter 
Slate, double reversible, Hyatt & Pruyn 
Smelting ores containing iron and precious me- 
tals, H. A. Spears 241,164 

Soap, J. Wright 241,469 

Soda, perfumed caustic, G. T. Lewis 241,383 

Solder, machine for revolving cans in, D. Klump. 241,379 
Sorghum or ribbon cane, treating, W. Ij. Gebby. . . 241,207 

Spark arrester and consumer. A. Berney 241,186 

Spinning machine spindles, bolster and support- 
ing rail of, J. Birkenhead (r) 9,699 

Spring motor, G. Duncker 241,320 i 

Stanchion, M. H. Barnard ..241,181 

Station indicator and exhibiting case, E. S. Boyn- 
ton 241,283 

Steve dressing machine, E. & B. Holmes 241,138 

Stave jointing machine, E. & B.Holmes 241,137 , 

Steam boilers, device for removing sediment 

from, S. J. Hayes et al 241,360 

Stereotype block, C. "W. E. Eberhard 241,128 

Stilt, boy's. H. Landis 241,226 ! 

Stirrup bar for saddles, safety, R. N. Applegate... 211,274 j 

Stirrup strap loop, R.N. Applegate 241,273 ! 

Stove, W.Clark 241,300 

Stove, portable, N. Crotsenburg. 241,194 

Strap slide or connection, S. Wales 241,255 1 

Straw board lining machine,,.H. Inman 241.369 

Straw cutter, J. A. Cornish 241,306 j 

Sucker rod joint, W. II . Phillis 241,415 

Tacks, etc., machine for shaping the heads of, J. ; 

Hyslop, Jr 241,368 ; 

Telegraph sounder, C. Herrmann. 241,213 

Telegraph key, J. H. Bunnell 241,293 j 

Telephone, G.W. Foster 241,346 

Telephone receiver, W. V. Lockwood 241.386 

Telephone transmitter, Lockwood & Bartlett. ... 241,385 

Telephonic receiver, A. G. Bell 241,184 

Textile fabrics in vats, apparatus for treating, 

Beach&Wood 241.118 

Thill coupling clamp, B. N. Torrey 241,251 

Thrashing machines, band cutter and feeder for, 

J.R.Ervin. . 241,200 

Tires, etc., upsetting, J. W. McKinny 241,396 

Toy horse, F. W. Carpenter 211,188 

Toy pistol, J. H. Rose 241,425 

Trace carrier, V. Stepp 241,441 

Trace coupling, J. Tegart 241,167 

Train indicator for railway stations, S. L. Palmer. 241,411 
Trays, etc., fastening for the end flaps of, C. G. 

Udell 241.254 

Truck bars, machine for bending. J. Letzkus 241,228 

Tug fastener, hame, G. \V. Dickinson .. 241,315 

Tunnels, construction of, J. P. Anderson 241,272 

"Vacuum brake apparatus, F. W. Eames 

241,326 to 241,330, 241,332, 241,333 

Valise, convertible, M. Loomis 241,387 

Valve, 1\ White 241,174 

Vehicle brake, M. Cronin 241,193 

Vehicle wheel, Ball & Davis 241,276 

Vehicle wheel, I. H. Bradshaw. 241,284 

Vehicle wheel, Soule & Manuel. 241,244 

Velocipede, W. Hillman 241,361 

Velocipede, J. A. McKenzie 241.395 

Wagon dash, A . Lobdell 241,147 

Wagons, circle iron support for, P. Sames 241 ,159 

Washing machine, C. C.Howell...., 241,218 

Waste or sewer trap, C. Lightbody —.241,146 

Water bag, M. Mattson 241,390 

Water meter, P.Wells 241,261 j 

Weight, manuel.and pedal powerapparatus, com- 
bined, J. Bates 241,182 | 

Wheelbarrow and truck, combined, J. W. Marsh. 241,148 i 

Wick tubes, tip for lamp, H. B. Follett 24,344 ; 

Wind engine, A. Thomson 241,243 

Wind wheel, 1 1 . J. Moore 241,233 

Windlass for oyster dredges, C. O. Dougherty ... 241,317 j 

Wire barbing machine, D. C. Stover 241,442 ; 

Wood drying apparatus, D. F, Noyes 241,407 i 

Wrench, J. Grein 241,353 

Yoke, horse, J. Terry... 241,448' 
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Inside Page, each insertion - - - 7.1 cents a line* 
Back Page, each insertion - - - $1.00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



CLARZS 

RUBBER WHEELS. 




This Wheel Is unrivaled in 
the world for durability, sim- 

Elicity, and cheapness, and 
i being largely inquired for 
and introduced in both this 
and foreign countries on ac- 
count of its immense saving 
of the wear and tear of floors. 

Adapted for Warehouse and 
Platform Trucks. Scales. Box- 
es, Baskets, Tables, Heavy 
Casters, and for all purposes 
for which Wheels are used. 

Send for Circular and Price 
List. 



GEO. P. CLARK, 

Windsor Locks, Conn. 



GOOD MECHANICS 

Of all Classes, desiring to secure pleasant homes and 
steady employment, will do well to apply to the Manager 
of the Chicago Works, Pullman's Palace Car Company, 
Pullman, Cook County, Illinois, in person or by letter. 



Toepler loltz Electrical 




CERTAIN 



OPERATION. 



Requiresno changing, and keeps a steadv flow 
of electricity in all weather. 

By the Toepler Holtz Machine "statical" electricity 
may be applied in medical practice with the same ease 
and certainty as galvanism. Send for circular. 

JAMES W. QUEEN & CO., 
924 Chestnut Street, Philadelphia, Pa. 



DEAF 

PEOPLE 

HEAR 



PECK'S, the only patented ARTI- 
FICIAL EAR DRUMS, are 

Cushioned, Ventilated, Comfortable, 
and Unnoticed, and restore hear- 
ing. Physicians highly recommend 
them. For Asthma or Catarrh,send 
for Dr. Stinson's Sure Kemedies. 
Treatise mailed free. 

H. P. K. PECK, Agt., 
858 Broadway, New York. 



COILg^^WIRE BELT«SA$H^N<4 



^To tk^P.T.P.«C: 388 7 \" Ave. N.Y. 



REA.11. COMFORT. 

Every one should own a good Hammock. There Is no other 
one article that will give one-half to much enjoyment ia warm 
weather as a hammock stretched In the shade,and any one who 
does not own one misses much of the pleasure to be obtained la 
the summer mouths. If yon are going on a vacation into the 
woods or to the seashore, take a Hammock with yon; It will 
repay its cost hundreds of times. The most common Hammock 
io the country is the imported Mexican Grass Hammock; this is 
made of vegetable fibre and soon rots end unravels. The Ham- 
mock we offer io the Oossamer Interwove Ham- 
mock, made of doubled and twisted cotton cord, knottedat 
every mesh. It can be cut almost to pieces, yet it will not un- 
ravel, and it will never rot, lasting for years, and out-wear- 
ing a dozen Imported Hammocks. They weigh almost nothing, 
and can be carried In the pocket. They are handsomely trimm- 
ed, and woven in beautiful fast colors, with Patent 
Swivel Nickel Kings. The regular price is $2-50; 
we will send a Gossamer Hammock to any address, by express, 
forfl.ft); by mail, post-paid, 25 cents extra. 
Aililresa, t>I*ACJU>IAfCi tfe CO., Qeu'l AffCOtU, 67 Washington Stree^Boston, Mass. The Trada Supplied, 




HUMBOLDT LIBRARY. LATE ISSUES. 

Seeing and Thinking. Prof. Kingdon Clifford, . 15 cts. 
ThePhysical Kasisof Life. Prof. Huxley, . . 15cts. 

The Data of Ethics. Herbert Spencer 15 cts. 

Lessons In Electricity (illustrated). Tvndall, . 15 cts. 

.*« Works by the most eminent scientists at the uni- 
form price of 15 cts. each. 

*** Sold by newsmen. J. PITZGEKALD & CO., Pub- 
lishers, 143 Fourth Ave., New York. 



For Best. Low-Priced, Reliable Watch Clocks, address 
Jerome Redding & Co,, 30 Hanover bt., Boston, Mass. 




Office, 84 N. Eutaw St., Baltimore, Md. ? 

Are now ready to negotiate for the organization of 
Auxiliary Companies in all the States and Territories. 

lief erring only to work done, as follows : 
U. S. Mint. Philadelphia, - Col. A. L. Snowden, Supt. 
Navy Yard, Brooklyn. N. Y-, - F. C. Prindle, C. E. 
Navy Yard, League Island, Penn., - H. S. Craven, C. E. 
Kavy Yard, Gosport, Va., - - P. C. Asserson, C. E. 
Navy Yard, Washington. D. C, -AG. Menocal, C. E. 
Navy Yard, Pensacola, Fla., - T. C. McCollom, Supt. 
F. L. HAGADORN, Secretary. 




NEW & VALUABLE OILER 

FOR LOO^E PULLEYS. 

Its use on Loose Pulleys, or Idlers, 
especially those running at a high 
speed, will prove it to be efficient, 
keeping the pulley oiled from three 
to four weeks with one filling. 

Guaranteed to give satisfaction. 

Manufactured by VANDUZEN 
& TIFT, Cincinnati, O. 



THE WALLACE DIAMOND CARBONS. 

Telegraph, Telephone, and Electric Light Supplies. 





THE ELECTRICAL SUPPLY CO., 

109 Liberty St., New York. 



CONSTIPATION VIEWED AS A DIS- 

ease per se and as an Exciting Cause of Disease.— A valu- 
able paper by Robert Bell, M.D., calling attention to a 
matter which is often overlooked in connection with this 
disorder, i. e., the production of a whole host of distress- 
ing symptoms, and the development of what, hut for it, 
might still remain latent disease. Illustrated by a series 
of cases which have come under the author's observa- 
tion during the last six years, and giving the treatment 
adopted by him. Contained in Scientific American 
Supplement, No. *2'-i4. Price 10 cents. To be had at 
this office and from all newsdealers. 



AGENTS 



WANTED. 



STATE EIGHTS or the WHOLE RIGHT 

for sale, of Miller's Extension Mosquito Bar. The only 
one that can be extended, both in height and width, to 
fit any window. Can be made very cheap. For terms, 
address "W. H. MILLER, 

2171 Franklin St., Philadelphia, Pa. 



TCI CDUniMr Latest, Best. Patented 
CLCrnUliC 1881. Works two miles. 
Circulars free. HOLCOMB & CO., Mallet Creek, O. 

GOLD MEDAL AWARDED 

the Author. A new and great Medi- 
cal Work, warranted the best and 
cheapest, indispensable to every 
man, entitled, "The Science of Life; 
or, Self-Preservation." Bound in 
finest French muslin, embossed, 
full gilt, 800 pp. Contains beautilu) 
steel engravings, 125 prescriptions, 
Price only $1,25, sent by mail; illus- 
trated sample, 6 cents; send now. 
Address Peabody Medical Insti- 

mnvciPTTi tute, or Dr. W. H. PARKER, No. 

InibLLl. * Bulflnch St., Boston, Mass. 




TO MINING ENGINEERS. 

The Louisiana Sulphur Mining Company desires to 
engage the services of a mining engineer to sink a 
Chaudron curbing and extracting shafts to their mine in 
Calcasieu Parish, Louisiana. The bed of sulphur, some 
108 to 112 feet thick, as shown by two borings 150 feet 
apart, and of a further lengt hand breadth undetermined, 
lies at a depth of 428 to 443f eet below the surface of the 
earth. Tbe mine is situated within twelve hours' Jour- 
ney of the city of I*ew Orleansby TexasRailroad pass- 
ing near the mine andthroughthe Company's property, 
and is in an open, healthy prairie country. Any com- 
munication addressed to the undersigned from a mining 
engineer who has a practical knowledge of the" Kind 
and Chaudron " method of sinking shafts through water 
bearing strata, will receive prompt attention. 
DUNCAN F. KENNER, 
President of La Sulphur Mining Co., 

No. 180 Common St., New Orleans, La. 



flHEAPEST 

I " Macaulay'B His 
I _ tory of England. 



00KS IN THE TlfORLD 

Taint's History of 111 Jf'ultde- 
Eng. Literature 1 Pgo ylf tcrivtive 
II j l'ge Mmo vols. J Jl2mo vol. handsomely If catalogue 
v d»ta;only*2.<M*^bound,foronly HOcts. ■ I Free. 
MAN'HATTAN BOOK CO., 16 W. 14th St., N.Y. P.O. Box 45B0. 




DOYOUROWNPRINTINB 

Presses and outfits from $3 to $500 
Over 2.000 styles of type. Catalogue and 
reduced price list free. 

H. HOOVER, Phila., Pa 



BELT FK1CTION CLUTCH 

Tor Gears, Shaft, Couplings, and Pulleys. 

W. OESTERLEIN, 

13 Home St., Cincinnati, Ohio* 



FOR SALE. 

Patent Right for Portable Folding Tent. A rare chance 
for the right parties. Address 

A. El, WELL SHBMBLBY, Jamesburg, N. J. 



An engine that works without 
Boiler. Always ready to be started 
and to _give at once full power. 
SAFETY'. ECONOMY, 
CONVENIENCE. 
Burns common Gas and Air. No 
steam, no coal, no ashes, no fires, 
no danger, no extra insurance. 
Almost no attendance, 

TffE NEW OTTO SILK NT HAS ENGINE. 

Useful for all work of small stationary steam engine. 
Built in sizes of -J, 4. and 7 H. )'. by SCHLEICHER, 
SCHUltlM ifc CO.. 3045 Chestnut Street, Phila., Pa. 
A. C. Manning, 38 Dey St., New York, Agent. 




GREENEBAUM'S COMBINED 

Refrigerator, Filter, & Water Cooler. 

Themost practical, efficient, and reliable Refrigerator 
ever introduced to the public Patented Jan. '.ii, 
1879. and march S, 1881. These Refrigerators are 
manufactured in various styles and sizes, have already 
been placed on the market, and have a large and increas- 
ing sale. THE ENTIRE PATENTS I'OK SALE. 
Address M. CREENEBAUM, 

139 Lake St., Chicago, III. 




WANTED, 

An active, reliable man to assist in the managing of a 
large Steam Bo iler and Plate Iron Works in the city of 
Pittsburg, Pa, To a man competent to lay out his own 
work and make necessary drawings, and used to the 
management of men, a desirable position may be secur* 
ed by writing to Box 253, Pittsburg, Pa. 




DUC'S ELEVATOR BUCKET, 

For use in Grain Elevators, Flour Mills, Sugar Refineries, and 

Mills of every kind. They are made of Charcoal Stamping Iron, extra 
strong and durable. Have no corners to catch. 300*000 in use. 

THOS. F. ROWLAND, Sole Manufacturer, Brooklyn, N. I. 




Catalogues of Novel- 
ties, 5c. Sheet Music, 
Jewelry, etc., Frek. N. Y. specialty Co., 
13and 15 Park Row, New York. 



WOOD WORKING MACHINERY. 



TENONING, CARV/NG. ^ 
■<• . MACHINES. 
BAND & SCROLL SAWS 
7* UNIVERSAL -* ..«ni/-,-^s\ 



qiNglNNATI.O.U.S.A. , r 



l SHOT REVOLVER, full nickel plate, Warranted, 
sent postpaid for One Dollar. 

HIDEOUT & CO., 10 Barclay St., New Toiik. 



WAYMOTH LATHE. 



Latest improved. Rotary 
and Stationary Bed Plan- 
ers and Buzz Planers ; 
Band Saws; WardweWs 
Patent Saw Bench Dowel 
Machine ; Chair Machine- 
. , Boring Machines, etc. 
Iso targe stock of Second- 
hand Machinery, consisting 
of Machinists' Tools.Wood 
Working Machinery, Engines, Boilers, on hand. Send 
stamp for catalogue, and state just what you want, to 
Rollstone Machine Co., 48 Water St., Fitohburg, Mass. 




Alsi 




LYON&HEALY 

57 Monroe St., Chicago 

Will send prepaid to any address their 

BAND CATALOGUE., 

for 1881, 200 pages, 210 Engravings 

of Instruments, Suits, Caps, Belts, : 
.Pompons, Epaulets, Cap- Lamps, 

Stands, Drum Major's Staffs, and 

Hats, Sundry Band Outfits, Repairing 
[Materials, also includes Instruction and Ex- 
jereises for Amateur Bands, and a Catalogue. 

of Choice Band Mu«iY. 




TYPHOID FEVER.— A CLINICAL LEC- 

ture, by Prof. Austin Flint, M.D., giving the various 
symptoms by which the disease may be recognized and 
distinguished from other fevers, and pointing out the 
proper methods of treatingit. Contained in Scientific 
American Supplement, No. 251. Price 10 cents. To 
be had at this office and from all newsdealers. The 
same mimbe contains an article on a" New Treatment 
for Typhoid Fever.'" 



NO FAILURE IN SIXTEEN YEARS 

HEALD &M0RR^NTRiFUGAL pS 

LQOTQ-35-00Q GAllSPER MINUTE CAPACITY 

^e a ld &MoRmsBaldvinsvi I le N.Y 



ORNAMENTAL INITIALS.— A COM- 

plete alphabet of ornamental initials in Old English 
Text, very useful for painters, decorators, and those 
interested in the art of illumination. Contained in Sci- 
entific American Supplement, No. i£59. Price 
10 cents. To be had at this office and from all news- 
dealers. 



BEATTT'S ORGANS, 18 useful stops, 5 sets reeds, 
mmem***—,*^ only $05. Pianos, #1*25 up. (Villus. 

Catalogue Free. Address BEATTV, Washington,]*. J. 



Cocks. Murrill & Keizer, Baltimore. 



ICE-HOUSE AND REFRIGERATOR.^ 

Directions and Dimensions for construction, with one 
illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of 34° to 36°. Contained 
in Scientific American Supplement. 116. Price 
10 cents . To be had at this office and of all newsdealers. 



£rkJ^ N c i L^Wxyyc_ 



Steel W: 



The Literary 

Revolution. 

To keep in good humor the eood people who delight 
In good books; to wake up the slow booksellers who 
are inclined to go to sleep in the summer, instead of, 
like a 'possum, in the winter; and to prevent our 
friends, the ^1V ltlt ,« T4r*rt'L-c bookpublish- 
era from for- KjlliitlU -DOUltS.geiting us, 
we have concluded to publish a few more cheap books. 
If we are to name him at all, we must, of course, head 
St1lM'k-f*<fil)OM rt> the list with the immortal 
K311<Xti.t;SJJt;ciI t5 Shakespeai-e, and will give 
you either his '"Merchant of Venice" or "Hamlet," or 
any one of his fourteen other principal plays, in beau- 
tiful type, for 3 cents. At fri,-^^ fl^ +„ 
thesamepneeyoumay have AUlcc t_yt511 LIS» 
Macaulay's'Tifeof Frederick theGreat," former price 
il.85, or Carlyle's '-Robert Burns," or Lamartine's 

ou^n Washington Irving. of ? f ar y 

Scots," or Thomas Hughes's " Manliness of Christ." 
Washington Irving's wonderful, delightful, heretofore 
inaccessible "Sketch Book," which contains the incom- 

E arable Rip Van Winkle, you can * Tkiw»^k 
avefor a dime. For the same price -ti tJ lillc. 
Tnm T4vrt-H7-n ^e will giveyou " Tom Brown 
J.UI11 mUWU at Rugby," the best boy's 
book ever written, except "Robinson Crusoe," which 
you can have also p for 10 cents. To 

charm those who V<i UoUCi delight in fiction, 
we give also for 10 cents each, Cooper's " Last of the 
flnfttlPr'tt Mohicans," one of the most justly 
yjWjJKJM. o celebrated American novels, and 
Charles Kingsley's "Hypatia," TVTrfchi^o -ncs 
which worthily ranks at the very iTi-OlllCdllS. 
front of famous historical fiction. These are only speci- 
mens of the cheap books we publish, areall in good 
type, neatly printed, and are not in the broad side or 
any other "side" or " square' ' style, but handy pocket 
volumes, of course in paper binding, Our motto, how- 
ever, has always been that a book werth reading is 
worth preserving, as well as worth owning, and our 
large list of standard books, to which we are making 
additions, with speed unprece dented in the history of 
publishing, are all elegantly and strongly bound, in 
cloth or better style, and so d at prices proportionately 
low with those in paper covers. We issue these few 
only in pamphlet form, as specimens of the quality of 
our good literature, and these special terms Will not be 

&°$» 5,000 Booksellers 

United States and Canada are prepared to either abun- 
dantly supply or liberally slander our publications. 
We give liberal terms to clubs where no bookseller acts 
as agent. Descriptive Catalogue, and illustrated pamph- 
let describing book-making and type-setting by steam 
Will be sent free, on request. AMERICAN BOOK 

81 764 Broadway* New Yc y " 

Vfanager. 



mtmj^"^^™ 



INVALID ROLLING GHAIR. 

(RECLINING) 

A Priceless boon 
to those who are . 
uwble to walk. I 
Hon. A. H. Stephens, I 
M. C, and hundreds , 
of others use them. * 
Send for Circular to ,^_ 

FOU>lNii CHAIR CO.. New Haven. Conn. 
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THE SECRETS OF 

Starch, Glucose, Starch-Sugar, and 
Dextrine Manufacture Unfolded. 

JUST READY. 

A Practical Treatise on the Manufacture of 
Starch, Glucose, Starch-Sugar, and Dextrine. 

Based on the German of Ladislaus von Wagner, Prof, 
in the Royal Technical High School, Buda-Pest, Hun- 
gary, and other authorities. By Julius Frankel, Gra- 
duate of the Polytechnic School of Hanover. Edited 
by Robert Hutter, Chemist, Practical Manufacturer of 
Starch-Sugar, Proprietor of the Philadelphia Starch- 
Sugar Works. Illustrated by 58 Engravings, covering 
every branch of the subject; including examples of 
the most recent and bsst American Machinery. 8vo, 
S42 pages, price $3.5U by mail, free of postage, to any 
address in the world. 

CONTENTS.— Section I. Chemistry of Starch. In- 
troductory ; Appearance and Value ; Formation, Sub- 
stance, and Mature of Starch: Physical Properties: 
Chemical Properties. Section II, The Technology 01 
Starch: the Manufacture of Starch; General Introduc- 
tion; the Manufacture of Potato-Starch; the Raw Ma- 
terial. The Manufacture of Potato-Starch ; the Manu- 
facture of Wheat Starch ; the Manufacture of 
Wheat into Starch without Grinding; the Manu- 
facture of Wheat Flour into Starch ; Producing 
Starch on a small scale for Domestic Use ; the Manu- 
facture of Corn-Starch {Maize Starch); the Manufacture 
of Rice Starch ; Discernment and Determination of var- 
ious kinds of Starch ; Quality I Test as to the impurities 
and adulterations contained in Starch ; Application of 
Starch. PART II. The Manufacture op Starch- 
Sugar.— Section I. The Chemistry of Starch-Sugar; 
History, Literature, and Terminology ; Chemical Pro- 
perties, Action, Decomposition. Section II. The 
Technology of Starch-Sugar; the Manufacture of 
Starch-Sugar; General Introduction ; the Manufacture 
of Glucose and Starch-Sugar from Starch ; the Manu- 
facture of Glucose-Sirup and Starch-Sugar from Starch 
by means of Sulphuric acid; Special Directions for the 
Manufacture of Starch- Sugar ; Anthon's latest Improve- 
ments for the Manufacture of smaller quantities ; his 
perfected machinery; the quality of Starch-Sugar: 
Determination as to impurities and adulterations of 
Starch-Sugar ; Application of Glucose and Grape-Sugar, 
Section HI. The Manufacture of Sugar Color (Couleur). 
PART III. The Manufacture of Dextrine. Sec- 
tion I. The Chemisty of Dextrine, History, Literature, 
and Terminology; Substance and Nature; Origen and 
Formation; Chemical Properties. Section H. The 
Technology of Dextrine, the Manufacture of Dextrine ; 
the Manufacture of Dextrine by resisting of Starch; 
the Manufacture of Dextrine by application of Acids; 
the Manufacture of Dextrine by means of Diastase ; 
Quality of Dextrine ; Testing of Dextrine as to its Con- 
tents of impurities and adulteration; Application of 
Dextrine. Appendix. 

V^TThe above or any of our Technical Bootes sent by 
mail, free of postage and at the Publication Price, to any 
address in t he. World . Our various Cataloaaes of Practical 
and Scientific Books sent freeto any one who will apply. 
HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers. 
810 Walnut Street, 

Philadelphia, Pa. 

Applied to all machinery driven by 
fly-wheels and liable to be broken by 
power stored in wheels, such as cal- 
ender rolls, upsetting machines, 
presses, and wire drawing ma- 
chines. We warrant to save 
fearing and all machinery 
rom breaking by using our 
clutches. Starts gradual, stops 
quick. Any amount of power 
controlled. Friction Hoisting 
Engines and Drums; also, Safety 
Elevators. Can be run faster and 
stop quicker than any other friction. 
D. Frisbie & Co., New Haven, Ct. 
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All Gold, Chromo, and -Life Cards (No 2 alike), 
Name on, 10c. Clinton Bros., Clintonville, Conn. 
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"-oik A SPE CIA LT Y £iw_- "■' 

tJOtjlN GREENWOOD &C0. 

ROCHESTER NY. j 



W ood-working M achinery. 



S5T Universal Wood Workers. Planing, Matching, 
Moulding, Band and Scroll Sawing Machines, etc. 

BENTEL, MARCEDANT & CO., 

HAMILTON, OHIO, V. S. A. 




SWEEPSTAKES WITH THE ELLIS 
Patent Journal Box. The best Planer and Matcher ever 
made. Planing SO in . wide, 6 in. thick, weight 2,300 lbs . , 
1300; planing 24 in. wide, 6 in. thick, weisht 2,600 lbs., 
$350. Beading, Arbor, and Head, extra, $20. Sash, Door, 
and Blind Machinery a specialty. Send for descriptive 
catalogue to Rowley & Hermance, Williamsport, Pa. 



Jt, HAND POWER AND HYDRAULIC 
i= f* FREIGHT frPASSEN6ER«n/- 

H \ SHAFTING- PULLEYS 8< HANGERS 

tftt GRAV£Sd,S0N ROCHESTCR NY. 



CC tn <t1fl per day at home. Samplesworth$5free. 
4>U IU 4> L U Address Stinson & Co., Portland, Me. 



PATENTS. 

MESSRS. MUNN & CO., in connection with the pub- 
lication of the Scientific American, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had thirty-five 
years experience, and now have vnequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books, Labels, Reissues, Assignments, 
arvl Reports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamptilet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infrigements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
MUNN & CO., Solicitors of Patents, 
37 Park Row, New York. 

BRANCH OFFICE.— Comer of F and 7th Streets, 
Washington, D. C. 



NEW YORK BELTING AND PACKING COMPY. 

The Oldest and Largest Manufacturers of the Original 

SOIjH> vulcanite 

EMERY WHEELS. 

All other kinds Imitations and Inferior. Our name is stamped in full uponall our 
standard BELTINU, PACKING, and HOSE. 

Address NEW YORK BELTING AND PACKING CO., 

Emery Wheel. JOHN H. CHEEVEIt, Treas. NEW YORK. 




Pond's Tools, 

Engine Lathes, Planers, Drills, &c. 

DAVID W. POND, Worcester, Mass. 



W. S. HOLLAND & CO., Burlington, Vt., 

Manufacturers of all kinds Hives and Honey Sections. 
Also Walnut Cabinets for Druggists and Merchants, 
Small Packing Boxes, etc. 




BARNES' PATENT FOOT POWER MACHINERY. 

Complete outfitsf oractual Workshop business. Lathes, 
Saws, Formers, Mortisers, Tenoners, etc. Machines on 
Trial if desired. Mentionthis paper and send for De- 
scriptive Catalogue and Price List. 

W. F. & JOHN BARNES, Rockford, 111. 



MACHINERY 

of every description. 121 Chambers and 103 Reade Sts., 
New York, Th e Geoeq k PL ace Machinery Agency. 




WItl. A. HARRIS, 

PROVIDENCE, R. I. (PARK STREET), 

Six minutes walk West from station . 
Original and Only builder of the _ 

HARttlS-COKLlSS ENGINE 

With Harris' Patented Improvements, 
from 10 to 1,000 U. P. 



ROPER'S HAND BOOK OF LAND AND 
Marine Engines. With illustrations. By Stephen 
Roper, Engineer. Fourth edition. Tuck, gilt edge. Price 
$3.50. Sent by mail, postage prepaid, on receipt of price. 
E. CLAXTON & CO., 930 Market St., Philadelphia, Pa. 




Heavy Punches, Shears, 

BOILER SHOP ROLLS, 
RADIAL DRILLS Etc. 

SEND TO 

HILLES & JONES, 

WILMINGTON, DEL. 



Machinists' Tools. 

New and Improved patterns. 
Send for new illustrated catalogue. 

Lathes, Planers, Drills, &c. 

NEW HAVEN MANUFACTURING CO., 

New Haven, Conn. 



. THE AMERICAN ELECTRIC COMPANY. 

PROPRIETORS ^MANUFACTURERS OF THE THOMSON HOT 
5Y5TEM OF E*'l ECTRIC LIGHTING. OF THE ARC 1 Y P E- 
N« 25 & 27 LAKE S T . NEW BRITAIN CONN. 



ERICSSON'S 

New Caloric Pngi Engine 

FOR 

DWELLINGS AND COUNTRY SEATS. 

Simplest cheapest, and most economical pumping engine 
for domestic purposes. Any servant girl can operate. 
Absolutelysare. Send for circulars ana price lists. 

DELAMATER IRON W0HKS 

C. H. DELAMATER & CO., Proprietors, 

No. 10 Cortlandt Street, New York, N. Y. 




BOOKW ALTER ENGINE. 

Compact, Substantial, Econom- 
ical, and easily managed : guar- 
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including Gov- 
ernor, Pump, etc., at the low 
price of 

3 HOUSE POWER $240 00 

i% " " 280 00 

%% " " 356 00 

g2 " •' 440 00 

Kgr-Put on cars at Springfield, O. 
JAMES LEFFEL & CO., 
Springfield, Ohio, 
or 110 Liberty St., New York. 



lift YOURNAMEr7 e o w cMOS 

ill New styles, by best artists: Bouquets, Bird , bold 
I II Chromo8,Land8Cape8 t WaterScene8,etc.— no two alike. 
■ w Agent'sOompleteSampleBook,25c. Greatvanety 
Adv&rti ing and Bevel-Edge Cards. Lowest prices to dealers* 
and printers. 100 Samples Fancy Advertising Cards, 50c. 
Address STEVENS BROS., Box 22, Nortbiord, Ot 



$66 



a week in your own town. Terms and $5 outfit 
free. Address H. Hallett & Co., Portland) Me. 



SURFACE FILE HOLDERS. 

By theiruse a crooked file may be utilized as well as a 
straight one, and both are made to de better execution in 
filing broad surfaces than has hitherto been possible. 
No. 4 holds files 12 to 14 in. long. Price 75c. each. 
No. 5 " " 14 to 16 in. " Price f 1.00 each. 
For sale by the trade generally. Manufactured only 
by the NICHOLSON FILE CO., Providence, R. I. 



Johnson's Patent Universal Lathe Chnct 




Lambertville Iron Works, Lambertville, N# J* 



C. J. GODFREY &> SON, 

UNION CITY, CONN., 

Manufacturers of Metallic Shells, Ferrules, Cups, Blanks, 
and any and all kinds of small press and stamped work in 
Copper, Brass, Zinc, Iron, or Tin. Drawn Brass and 
Steel Ferrules for File. Chisel, and other Tool Handles, 
also Pocket M atch Safes of various styles, are specialties. 
All kinds of notions, small wares, or novelties in the 
above line made to order. Work finished plain or 
nickel plated as desired. Correspondence solicited and 
estimates furnished. 



ANY SIZE OR Fl 
WHOLE, SINGLE 



THE MEDARTPATENT WROUGHT RiMPULLFV ■:■ 

THE LIGHTEST. TRONGEST. NO SHftiNttAG E -sTRftn^: 
PERFECT BALANCE. c-^_ , v y IN THE 

rHECHEAPESTm 1 ; MARKET 



OR0 ENGINEERING 



if 



BLAKE'S CHALLENGE" ROCK BREAKER. 

Patented November 1S» 1879. 

For IVIacadam Road making, Ballasting of Railroads, Crushing Ores, use of Iron Furnaces, 

etc. Rapidly superseding our older styles of Blake Crusher on account of its superior strength, effici- 
ency, and simplicity. Adopted by important Railway and Mining Corporations, Cities, and Towns. 
B'irst Class Medals of Superiority awarded by American Institute, 1879 and 1880. 

BLAKE CRUSHER CO., Sole Makers, New Haven, Conn. 




KEUFFEL & ESSEK'S, NEW YORK, 

Hard Rubber Triangles, Irregular, Railroad and Ship 
Curves, Scales, Protractors, etc. Warranted to be cor- 
rect. Send for Catalogues. 



|-/\ DCAIITICIII ALL NEW DESIGNS of But- 

M I DCAUIirilL terfiy, Dragon-fly, Robin Red- 

W w breast. Pinks, Panaies, Violets, and Moss Rosebud 
Chromo Cards, name on, 10c. Card Mills, Northf ord, Ct. 



PROSPECTING MINERAL LANDS A SPECIALITY. 

CYLINDRICAL SECTIONS OR CORES OBTAINED THE WHO LE 
DISTANCE BORED. ARTESIAN WELLS BORED ROUND 



AND STRAIGHT ADMI 



v LARGER PUMP AND CASING 
IN PROPORT! ONTO SIZE OF 
HOLE THAN BY ANY OTHER 
PROCESS. ESTIMATES GIVEN 



PENNSYLVANIA •• 
H DIAMOND DRILL CO 

/BOX 4-23 P0TTSV1LLE PA. ' 
IjMANFTRS. OF DIAMOND DRILL"' 
Ii FOR ALL KINDS OF ROCK 
.'"':. •— — BORING. • 



FOR SALE, 

A 34 inch Engine Lathe, with screw and back gears. Bed 
8 feet, turns i% feet in length. Swings 21 inches over 
carriage. Has compound rest, swinging to any angle. 
Accompanying tools are countershaft, 24 inch indepen- 
dent 4 jaw chuck, 18 inch independent 3 Jaw chuck, large 
face plate, and stationary rest. Detroit build, and infirst- 
class repair. Price, £500 on board cars in Detroit. 
DETROIT IRON & BRASS MFG. CO., Detroit, Mich. 

THE BIGGEST THINC b o t o^r^ d 

Address E. NASON & CO., Ill Nassau St., New York. 



THE BAKER BLOWER. 

[FORCED BLAST.] 

The best In the World for 
Charcoal Blast Furnaces. 

Also for melting Iron in Cu- 
polas for Stove Foundries, etc. 

WILBBAHAM BEOS, 

No. 2320 Frankford Avenue, 

= Philadelphia, Pa. 

4®=SENI> FOR OUR CATALOGUE. "»» 




ii 



THE SCOVILL 

Pop" Safety Valve, 

SIMPLE, RELIABLE, DURABLE, 

For Locomotive, Stationary, Marine, and Portable 

Boilers. 

Send for descriptive circulars and price lists to 

THE HANCOCK INSPIRATOR CO., 
BOSTON, MASS. 



HUB MACHINERT.-HUB TURNING. HUB MORTIS- 

ing, and Hub Boring Machines. Send for price list and 
circulars. DAVID JENKINS, Sheboygan, Wis. 




PATENT QUICK 

Adjustable Stroke 

SHAPER8 

Can be Changed while tn Motion. 
E. GOULD & EBERHARDT, 

NEWARK, N. J. 




FORSTER'S CRUSHER AND CRUSHER AND PULVERIZER, 

The simplest machine ever devised for the purpose. 

We warrant 50 per cent, advantage in Crushing, with one-third Power, and in combined 
Crushing and Pulverizing do the work of Stamp and Burrs at one-third first cost. Can be 
operated with way kind oiPower. 

Address TOTTEN & CO., Pittsburg, Pa, 



Roots' New Iron Blower, 




POSITIVE BLAST. 

IRON REVOLVERS, PERFECTLY BALANCED 

IS SIMPLER, AND HAS 

FEWER PARTS THAN ANY OTHER BLOWER. 
P. H. & F. M. ROOTS, Manuf rs, 

CONNERSVILLE,IND. 
S. S.TOWNSEND. Gen. Agt, j | %$5*f> 1 NEW 



WM. COOKE, Selling Agt., 6 Cortlandt Street, [ YORK. 
MS. BEGGS & CO., Selling Agts., 8 Dey Street, 

SEND FOR PRICED CATALOGUE. 



$72 



A WEEK. $13 a dayat home easily made. Costly 
outfit free. Address True & Co., Augusta, Me. 
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oi'i- E «E NCR AVERs^ 

aaasir 165 RACESt. CINCINNATI. 



INCINNATI. ^tfa**"' 



GLUCOSE-A COLLECTION OF VAL- 

uable technical papers on the manufacture of this im- 
portant commercial product. The American manufac- 
ture of corn glucose. The conversions— Starch, Dextrine* 
Complete (ilucose. Depreciation of a glucose factory. 
Fire risks of glucose factories and manufactures. Glu- 
cose factory ignitions and fires. The Hirsh improved 
process of manufacturing sugar from corn. Wolff's im- 
proved process. Furbiah'a process of glucose manu- 
facture. Pigeon's improved process of manufacturina 
thesame. fculldetails of each method. Illustrated with 
two cuts. Contained in Scientific Amhkican Sup- 
plement, Nos. '259 and *260. Price 10 cents each. To 
be had at this office and from all newsdealers. 




WITHBRBT, RUGG & RICHARDSON, Manufacturers 
of Patent Wood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co., Worcester, Mass. Send for Catalogue. 



ICE-HOUSE AND COLD ROOM.— BY R. 

G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, 59. Price 10 cents. To be had at this office 
and of all newsdealers. 



sInoloLONDON.BERRY^ORTON 
■ phi!_*p a for ~- 

THE BEST BAND SAW BLADE 



Geo. W. Read & Co, 

Manufacturers of and Dealers in 

MAHOGANY, 

And all Foreign and Domestic 

Catoinet "Woods. 

SOLE MASOTACTUKEES 

CUT AND PRESS DRIED 

THIN LUMBER, 

FOR 

CIG.AR BOXES, 

Panel Stools., Etc,, 33to. 



Mills and Wurerooms: 



186 to 200 Lewis St., New York. 



FURNACE GRATE BARS. 




206 WEST ST., NEW YORK. 
The best and cheapest. Send for Circular, 



PAYNE'S AUTOMATIC ENGINES. 




Spark Arrester. 

Reliable* durable* and economical, wtllfwnisha 
horse power with one-third less fuel and water thorn any other 
engine built not fitted with an automatic cut-off. Send 
for Illustrated Catalogue " A " 2, for information and 
prices. B. W. PAYNE & SONS, 

Box 1207. Corning, N. Y. 
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The attention of Architects, Engineers, and Builders 
is called to the great decline in prices of wrought 
STRUCTURAL IRON. 

ft is believed that, were owners fully aware of the small 
difference in cost which now exists between iron and 
wood, the former, in many eases^ would be adopt d, 
thereby saving insurance and avoiding all risk of inter- 
rwption to business in consequence of fire. Book of de- 
tailed information furnished to Architects, Engineers, 
and Builders, on application. 
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DR. SCOTT'S ELECTRIC FLESH BRUSH. 

ASTONISHING CUBES! 




Royalty, members of her Majesty's Government, and many professional gentle 

men who have tested the power of the brush are unanimous in its praise, and ita 

Therapeutic value cannot be disputed, having the approval of numerous medical 

men. Constructed upon scientific principles, the result of twelve years 1 study and 

practice, it is thoroughly and permanently charged with an "Electric "force which 

produces remarkablec ures. It generally gives relief in five to seven minutes, and 

itsappltcation is most agreeable and grateful, there being no shock or unpleasant 

feeling attending its use. Always doing good, it cannot harm, and asidefrom 

its curative powers is a beautiful flesh brush (wet or dry), elegantly carved and 

lasting for years. Its power can always be tested by a silver compass which 

accompanies each Brush. Our Dr. Scott's Electric Hair Brush having met with 

the same appreciation here, which its excellent merits secured for it in 

England ; we now introduce to the American public his Electric Flesh 

Brush, confident that it will soon find its way into every household. 

IT CTJHES 

Rheumatism, Sciatica, Gout, Ncrvons Debility, 

Lum bago, Neuralgia, Toothache, Malarial 



Lameness, all Pains and Aches resulting from 
Colds, Impure Blood, and Impaired Circulation* 



It acts quickly in Stomach, Liver, and Kidney 
Troubles, and is a valuable assistant in their 



Treatment* It quickly Removes those ** Back 



Aches " peculiar to LADIES. 



Proprietors : The Fall Hall Electric Association 
of London. New York Branch : 842 Broadway. 



TESTIMONIALS. 

Atwood's Pharmacy, Broadway, New York, May 15, 1881. 
Dr. Scott: I have sold at retail over my counter, duringthe 
last few months, over $3,500 worth of your Electric Brushes 
at $3.00 each. They give splendid satisfaction, and many 
have come back and bought the second, third, and fourth 
one. I have hea'd many customers praise them highly, and 
from my own personal knowledge, Iknow of most remark- 
able cures attending their use. 1 cordially recommend them 
to the public." Hermun "W. Atwood. 

" I prescribe it for my patients with the happiest results. 
Its cures are unquestionable." Dr. John Gavett Gib- 
son, F.C.S. 



"Better than all liniments and embrocations, 
too highly recommend it to the afflicted.' * 
Gazette. 



We cannot 
Surgical 



" For some timepaat I have suffered from Rheumatism in 
my knee, I tried your Brush and the result astonished 
me, in less than three minutes the pain disappeared and 
I have not had it since. Wishing to convince myself still 
further, I took it to my place of business and cured two 
workmen of Neuralgia and a third of Toothache. I am now 
satisfied with the virtue of your Brush, and do not hesitate 
to speak a good word for it to suffering humanity." 

Yours respectfully, Jesse M. Hark. 

Space forbids our publishing innumerable letters of praise 
andgratitude from those using our Brush. Where addresses 
are not given they will be furnished with pleasure on 
application. 



MENTION 
this paper. MONEY RETURNED IF NOT AS REPRESENTED. 

As soon as you receive the Brush, if not well satisfied with your bargain, write us, and we will return the money. What can be fairer? The Proprietors 
of this Publication know Dr. Scott to be respectable and trustworthy. 



LASTING FOR YEARS. 



We will send it on trial, postpaid, on receipt. oif*3.00. which will be returned if not as represented. 

Inclose 10 cents extra and we guarantee safe delivery into your hands; or will send it by express, CO. D., at your expense, with privilege of examination: 
tmt expressage adds considerably to your cost. Or request your nearest Druggist or Fancy Store to obtain one for you, and be sure Dr. Scott's name is on 
the box. Remittances should be made payable to GEO. A. SCOTT, 842 Broadway, New York. They can be made in Checks, Drafts, Post Office Orders, 
Currency, or Stamps. Liberal Discount to the Trade. Agents Wanted in every town. Send for circular of Dr. Scott's Electric Hair Brush. 

— An attempt has been made to put so-called " Electro Magnetic" Brushes upon the market, but the Post- Office authorities at Washington, 
have published the company as afraud. We therefore cautio the Public to be careful that "Dr. Scott's" name is on the box and 
"Electric" on the Brush. Ours is not wire, but a pure bristle Brush. 



CAUTION. 



THE 

New York Ice Machine Company, 

115 Broadway, New York, Room 78. 

LOW PRESSURE BINARY ABSORPTION SYSTEM. 



machines Making: 



ICE AND COLD AIR. 

Low Pressure when running. No pressure at resj|. Ma- 
chines guaranteed by C. H. Delamater & Co. 



HOLDS INK 

FOR A 

WEEK'S USE 




ANY 
GOOD INK 

MAT BE USED. 




At Low Prices. Large Assorted Stock. 
A. & F. BROWN, 37-fil Lewis St., New York. 
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BOYLE ICE MACHINE CO., 

Ice Machines 

AND 

Refrigerating Apparatus. 

No. 10 N. Jefferson Street, Chicago, 111. 

Estimates and Circulars upon Application. 



Jenkins' Patent Packing and Valves. 

"THE STANDARD." 

Jenkins' Packing has never failed to make a perfect 
joint where directions were followed. Jenkins' Valves 
are warranted steam tight and are made of the best 
steam metal. JENKINS BEOS., 71 John St., New York. 



ill Stones and Corn Mills. 



FRIEDMANN'S PATENT INJECTOR 

THE BEST 

Boiler Feeder 

IN THE WORLD. 
Simple, Reliable, and Effective. 

40,000 IN ACTUAL USE. 
NATHAN & DREYFUS, 

Sole Manufacturers, NEW YORK. 

Send for Descriptive Catalogue 



FOE BEST 

COLD PENS. 

Send for Price List to 
JOHN HOLLAND, Mf r., 19 West 4th St., Cincinnati. 




We make Burr Millstones. Portable Mills, Smut Ma- 
chines, Packers, Mill Picks, Water Wheels, Pulleys, and 
Gearing specially adapted to Flour Mills. Send for 
catalogue, j ^ NOY E «fc SONS, Buffalo, N. Y. 



COLUMBIA BICVCLE. 

The Bicycle has proved itself to be a 

ftermanent, practical road vehicle, and 
he number in daily use is rapidly in- 
creasing. Professional and business 
men, seekers after health or pleasure, 
all Join in bearing witness to its merits. 
Send 3 cent stamp for catalogue with 
price list and full information. 

THE POPE lU'F'U CO., 
697 Washington Street, Boston, Mass. 



THE J. L. MOTT IRON WORKS, 

88 and 90 Beekman St., New York. 
Demarcates Patent Water Closets used almost 
exclusively in all fine work. Demarest's Water 
Closets, Latrine's and Hopper's for public buildings and 
factories. Mott's Celebrated Porcelain Lined 
Baths unequaled for beauty and cleanliness. Sani- 
tary Goods of all kinds. 




BOILER COVERINGS. 

Plastic Cement and Hair Felt, with or without the 
Patent "AIR S P A C E " Method. 

ASBESTOS MATERIALS, 

Made from pure Italian Asbestos. In fiber, mill board, and 
round packing. THE CH AI.MERS-SPENCE CO., 

! 10 Cortland Street, and Foot of E. 9th Street, New York. 



ROCK DRILLS, ^ 

COMPRESSORS, ^r 

FUSE, frfr>* 

B ATT ER I ES,^& V V$. 
POWDER. * **° ** 
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I .') I.ace Cutter. Py mail, 50c. Discount to the trade. 
> Sterling Elliott, 2G2 Dover St., Boston, Mass. 



STUTTERING cored by Bate's appliances. Send for 
description to SIMPSON & CO., Box 2236, New York. 

THE Scientific American " is printed with CHAS. 
ENBU JOHNSON & CO.'S INK. Tenth and Lom- 
bard Sts, Philadelphia, and 50 Gold St. New York. 



ROOFING. 

For steep or flatroof s. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free. 
Agents Wanted. T. NEW, 32 John Street, New York. 



ICE AT $1.00 PER TON. 

I'ICTET ARTIFICIAL, ICE CO., Limited, 

P. O. Box 3083. 142 Greenwich tit., New York. 

Guaranteed to be the most efficient and economicalof all 
existing Ice and Cold Air Machines. 



NEW YORK BELTING AND PACKING , 



RUBBER PACKING, 

For Engines, Boilers, Pumps, and all other me- 
chanical uses, has always been a 



specialty with us. 



37 & 38 PARK ROW, NEW 



O 
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Z 

VORK.K 



DIES FOR EVERY PURPOSE. 

STIEES & PARKER PRESS CO., Middletown, Ct. 



H.WJ0HHS' 
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LIQUID PAINTS, 

ROOFING, BOILER COVERINGS, 

Steam Packings. Mill Board, Gaskets, Sheathings, Fire- 

firoof Coatings, Cements, etc. Send for descriptive price 
ists and sample cards free by mail. 

H.W. JobiisMTECo. 87MaifleaLaiie H.Y. 



CATALOGUED. 



THE FOLLOWING MANUFACTURERS ARE PRO- 
MINENT IN THEIR RESPECTIVE LINES; IN 
SHORT, ARE HEADQUARTERS: 



THE HAZARD MANUFG. CO., 

Works at Wilkes Barre.Pa. 87 Liberty St., N. Y. 



HOISTING ENGINES. 

COPELAND & BACON, 

85 LIUERTY ST., NEW YORK. 



VALYES AND FIRE HYDRANTS. 

THE LUDLOW VALVE M'F'G CO., 
Troy, N. S . 



ROCK DRILLS & AIR COMPRESSORS. 

INGERSOLL ROCK DRILL CO., 
1 1-2 Park Place, - . New York. 



EMU EAGLE ANVILS. 1843. 

Solid CAST STEEL Face and Horn. Are Fully War- 
ranted. Retail Price, 10 cts. per lb. 

Double Screw, Parallel, Leg Vises. 

Made and WARRANTED stronger than any other Vise 
by FISHER <fc NORRIS only, Trenton, N. J. 




EXETER MACHINE WORKS 

Manufacturers of 

Steam Engines, Blowers, and 
Steam Heating Apparatus. 

50 Federal St., Boston, Mass. 




The Greatest Rock Breaker on Earth. 

Capacity, a ton a minute. All kinds of Mining M achin- 
ery. Send for circulars. GATES & SCOVILLE 
IRON WORKS, Chicago, 111. 



STEARNS SAW MILLS. 

Saw Mill Machines, Boilers, and Engines. 
STEARNS MANUFACTURING COMPANY, Erie, Pa. 



The Howard Manufacturing Co. 

MANUFACTURE AND INTRODUCE 

PATENTED NOVELTIES. 



Parker's Pocket Scale. 




COMPACT, STRONG, DURABLE. 
CAN BE CARRIED IN THE VEST POCKET. 

PRICE 23 CENTS. 



mmm 



Address JOHN A. ROEBLING'S SONS .Manufactur- 
er Trenton, N. J ., or 117 Liberty street, New York. 

\\ heels and Rope for conveying power long distances. 
Send for circular. 



KORTING'S UNIVERSAL INJECTORS 

For Boiler Feeding, operated by single handle, taking 
water up to 160° Fan. 

Philadelphia Office, 12th and Thompson Sts.; New York 
Office, 109 Liberty St.; Boston Office, 7 Oliver St. 



HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W.B.FIUNKLIN.V. Pres't. J.M.ALLEN, Pres't. 
J. B. PIERCE. Sec'v. 




"BUCKEYE" 
LAWN MOWER. 

The lightest and easiest run- 
ning Mowek ever made. 

Strictly First Class. 
MAST. FOOS & CO., 

Springfield, Ohio. 
Send for catalogue. 



Jarvis Furnace Co. 

Patent Setting for Steam Boilers, Burns' Screenings 
and Slack Coal without Blast. No. 7 Oliver St., Boston ; 
No. 422 East 23d St., New York: No. 709 Market St., St. 
Louis; No. 1 Second St., Baltimore. 



PRINTING INKS. 

The leading Periodicals, including the Scientific 
America x, are printed with our inks. 
tt. MATHER'S SONS, 60 John St., New York, 
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